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“That’s the Cloth” 


\N unfinished worsted, made 
right, is one of the finest 
fabrics ever put in a man’s suit. 
Always appropriate for business 
or semi-dress, it is dignified, rich, 
tailors splendidly and wears well. 
Your guide to the best unfinished 
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"Tailors splendidly and retains its smart appear- 
ance through long wear 
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American Bank Note Definition 
- Service 1s This: 


From Art to Shipping Room—designing, 
engraving, printing, binding—every process 
connected with the manufacture of booklets, 
folders, maps, posters, with andivided respon- 
sibility under one roof. ‘The experience and 
advice of men who Anow. 

You will never enjoy the help and value 
of this service until you try it. 

Try it now. 


AMERICAN BANK NOTE COMPANY 
70 Broad Street, New York. 
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away with tender face, 
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Our Claim to Your Confidence 


| ‘s based on long experience, ample facilities and a clean record. The 


fact that we have built up 


a clientele for sound bonds reaching into every 


| State and several foreign countries. ane which includes many ol the largest 
| tanks. insurance companies and estates, indicates the reliability of our 


recs mmendations. 


Your conhdence and patronage are invited regardless of the amount | 
Qur service is extended alike to the large and frequent 
small buyer who may only be able to purchase a aingle 


| et your funds. 
| buyer and the 
| bend at infrequent intervals. 
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bedine to weigh carefully his experience, 
his capabilites and his fmancial resources. 
All these factors loom up before him os 
of large importance. They affect not 
only himself, bot more particularty the 
future welfare of those denendent upon 
him. Ifthe is a normal man, he under- 
stunds that the age of forty is the age 
af opportunity, and that by an orderly 
application of his experience and knowl: 
ride, aad by avstematic saving and 
pruden? investment, he has every rea- 
annable chance to provide for the future, 


This ds the age at which the average man | ' 
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The Waltham. Riverside—named for the picturesque location of the 
great Waltham Plant on the banks of the beautiful Charles River— 


renounced for its absolute reliability in every civilized country— preferred 
for its happy combination of exquisite beauty and onfailing accuracy, 
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NOTES ABOUT ANTS 


AND THEIR RESEM- 
BLANCE TO MAN 


By Wiuu1am Morrox Wueerer, Pu. D. 


Professor of Eoonomic ENToMmO,Ony EN Hagvagp LI NIviinsity 


Dr. Wheeler is the author of an wousually entertaining book, “Ants, Their 


Structire, Development, and Behavior, 


Press. 
probally the most scholarly .and 


publisted try fine t olwmbta Umizersity 
The votume contains 050 pages and several iimadred illustrationz, and ts 
suggestive work on the subject that has been 


published. The pictures Wlustrating thes article are from the above book. 


‘'Y 1S sometimes profitable to turn 

away from the consideration of the 

soctil and economic problems, which 
an constantly beset as, to a study of the 
social insects and their methods: of solv 
ing the problems which they, too, have 
had te face during their long and strenu- 
ous evolution. 

Though in most respects man and the 
inset differ enormously, both meverthe- 
leas display some remarkable convergent 
similarities. They are the only two suc- 
cessin) and duminant animal types of the 
present age. and, so far as they are s0- 
cial, not only have hal to encounter the 
wame olistacles, hot have learned to over- 
come many of them in the same manner 

The social insects, however, have been 
more successful than man in organizme 
stable communities, because they have 
frankly trusted and followed their in- 
stincts and have therefore carried their 
social organization to its logical, or per- 
haps we had better say instinetive, oon- 
clusion, whereas man’s: intellectual proc- 
esses and the ideals and dissentions to 
which they give birth forever prevent a 
definitive solution of economic problems 


and keep him ina state of active and 
ceascless evolttion. 

We naturally find, therefore. that the 
jtable and weli-regulated msect socreties, 
which have “neither uide, overseer, nor 
ruler,” have always aroused the admira- 
tiun of these who long for a ruid Cor 
munistic control of human seciety, while 
the individualist tums away from them 
with a feeling akin to horror. 


THRE GREAT PHOULEMS OF EXISTENCE 

It is: well known that three great prob- 
lems mist be solved bs every orpanian 
that wotld survive in the struggle for 
existence? first, how to obtain a sufficient 
quantity of the right kind of toad; sec 
ond, how to reprodiace its kind amd tiring 
up its offspring, amd, third, how to pro 
tect itself and: its affspring from the in- 
juriaus effects of both the lifeless snd 
the living environment: And although 
all animals are constantly impelled to the 
solution of these problems by the prima! 
mstincts of hunger, Jove, and fear, the 
sofution is often extremely difficult. And 
it is especially difficult in the social and 
eolonial animals, becanse these mist th 
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IS TRH OF AN ANT NEST OR TORMIICARY 


ERNEST ANDRE) 


Showing the arrangement of the ¢hirtiher 


tO stores, The lowermbsat chamber oonntdine 


[pagar ). theonmest above mature lance, while tli wittimne latwoe 


and epee are in the superiictal chambers. 

ler into severe competition not only with 
other organitms, but also with the merm- 
bers of their own species, to whom they 
are, moreover, bound hy medissoluble tres. 

There are two main proups of social 
insects, the termites and the social Hy- 
menoptera, the latter embracing three 
triinor PToMps, the wt Wastes, thie err rl 
bees, and the ants. Tt is mire than prob 
able that social habits were developed in- 





dependently im all four «of 
these groups, and that such 
resemblances as they exhibit 
ate die more to what brole- 
eats cull convergence than to 
blood relationship 

Ants are ae he tioaurie CVvEery- 
where, From the aretic reponse 
ta the trees, trom timbertine 
an the lottest mointains to 
the shifting sancds of the dunes 
an seashores, ant] trom the 
danmpest forests to the driest 
desctts. Nat only do they 
outnumber i tidividuals all 
other terrestrial annnonls. trot 
their colonies ecveti in Vers 
mrcumsenbed localities often 
ferry enumeration. Pheie col- 
oOnies are, mortaver, temark- 
nobly stable, sometimes outlist- 
inf f« generation of met 
Sue tt stiabalits 1, of course, 
tlue to the longevity of the m- 
dividual ants, since worker 
fnote are known to Ive tom 
tour to sever tril ie ons 
from 1% fo 15 véears: In all 
these Pes hcr= tlie other socal 
Lisect’ are decidediy inferior. 





A CHEAT PROMICER OF SPECTES 


ice nls are the comnts 


Of the wasps and bumblehees 
of father rare occurrence. 
hut they are merely anmnisal 
Trowtlis: The hore v- bees, ite. 
are very short-lived, the work 
ers living only-a few weeks :or 
ments, the queens but a few 
vlars. The feriiites, though 
perhaps lonper-hvel than the 


Lor DR 


= rl | rae ts anil galleries bees-and wasps, are practically 
aml the ants’ method of cluasifving the brood 


a 
CRELGS PRPs 


OTE eonhined to very definite tn- 
calines in the tropres. Only 
a tew ol the species have been 
able te extend them range into 
DET Pare rerions. 

This onquestionably the most success- 
Ail and clominarit ot all these groups is the 
ants, for these have prone the rreat- 
est Tutmber of species, have occupied all 
parte-of the earth, except the very tops 
of the bhierh mowrtains and the cold arctic 
and antarctic reeians, with umole) tilt 
tides of incdivictials, and have developed 
the omest mitimate and complicated rela- 








tionships to other insects carte] the verrta- 
tien of the planet. [t is therefore par- 
ticwlarly instructive ro stuly the methods 
whereby the ants ts atial insects have 
solved the problems of nutrition, repro 
duchon, and protection 

The att colony of society’ may be te- 
sarded as an organism which, like the 
tndividual insects of which it comsists, 
grows and develops to a fixed adult size, 


and the size to which tt grows is char 


acteristic of the species, just as 7s. the 
size af any individual, Some ants al- 
ways: form diminutive colonies of only 
a few doxen individuals, whereas the 
colonies of other spectes, wher mature, 
may comprise thousands or hundreds of 
thousands. The growth of these colonies 
obviously depends on the quantity and 
quality of the available food supply and 
on its distribution for immevhate cot- 
dumtion, or its storage for the future 
use of the colony. 


THe UNTRICATY PROCESS OF Foo 
CONSERVATION 


Ants feed on a great variety of sul 
éfances, but in all cases only the liquid 
partions af the food are taken imto the 
alimentary tract. If the food is soled, 
minute particles of it are rasped off by 
means of the tongue and pressed] mto a 
emill pocket in the Moor of the mouth. 
The jtices expressed from the mass are 
then sucked hack through the guilet into 
a dilated! portion of the alimentary tract, 
the crop, and the useless pellet ts spit 
cnt. 

The crop is verv distensible, but thin 
walled and lined with a laver of chitin, 
which is impenetrable tu the liquid con- 
tents, so that none of the food, so, long 
as it is stored in this teceptacle, can be 
absorhed or digested, The crop is closed 
behind by a complicated valve, which 
sepatates it from a short, bag-like stem- 
ach, the walls of which have a permeable 
lining, 30 that it and the succeeding. por- 
tims of the alimentary tract. the in- 
testine. are able to digest and absorb any 
fou which may be permitted to enter 
them through the valve 

The crop and trae stomach have been 
called respectively the “secial” and “in- 
dividual” stomachs, because the liquid 
food stored in the former is in great part 
distributed by regutgitation tu other ants, 
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OUERKS CF A COMMON ANT (Camponotits 
amicricanus )} 

One of the queens is fecundated ant has 
float her wings and is thos prepared Ww start a 
eoleny. Ant societies ure societies of females, 
The mates really take no part in the colomal 
activities, anil, in most species, are prejent in 
the nest cle for the lrief period requisiie to 
insure the impregnation of the yoting queens. 
The males take no part in lnilding, proven 
ing, or warding the nest or in lecdimg the 
workers or the ‘brood, They arc i every 
pone tlie Ave Pees Hence the ants re- 
teanhle certain. nvthical hit socleties like 
the Armarons, but, unlike these, all their activi- 
ties vender ic the toltiplication and care of 
the onming generations 


wherever they signify their Iminger by 
protruding their tongues.and making sup- 
plicatory gestures with their feelers, and 
becauiie none of the food im this re- 
ceptacle can be used by the individual 
piless.tt pats lack through the valve 
into. the true stomach. 

The crop is thus a stotige reservoir 
From which both the individual and the 
colony ean be supplied with nutrmrent, 
Cther older and crider methorls of the 
distribution and. storage of food eoextst 
armione ants with this more modern anil 
more efficient metlwet. 

Thus solid foods: may be carried itn 
the nest entire and then dismembered 
ant] the pieces distributed to ditferent 
parts of the nest to be sill farther com 
minuted and sucked dry by groups of 
ants, at the solid food may be carefully 
stored’ in special chambers. 
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PORTION OF A Componoticn americanus COLONY WITH WORKERS AND VIRGIN QUEENS 


_ Five pairs of workers ore seen in the act of feeding one another be reeurgiraling liquid 
Tom trom the social stomach oi crop, Many observers, etoocially McCook, have dwelt on 
the chide care bstowe) by ante on their own bodies and these of their comrades, Much 
OF the Lmne spent by these ingects in the dark recesses of thei nests & devoted to cleansing 
ihe surfaces of thor bodies with their tongues and strigits. Thies process is mot only neces 
fary for removing all particles of the earth in whieh the ante work 49 much of their lives, 
lcaginotis saliva, whch probably 
wifiiciently antacpic to prevent the growth of 


bet it alsa invests thelr hoodies with o Hating of ataehtlye 
protects them fPott mowiwre att too. |i 


lethal mio ood baeteria. 


\ DETERMINED ATTEMPT AT Set have found jt difficult ta reconcile their 
LEV ELTZATINS CarniVetiis appre tibes with theme socal 
As ants were primitively carnivorous proclivittes, Tor we find that they have 
or predacious insects, itis rather dificult att mote this recanciliation in diverse 
to unidersiaml!l how they could have de» Ways. 
wel peed eorcictics at all, for m6 n reneral Vist of the EpECheS it the altlest, micat 
rule we iho that preduciiws animals, firmiitive, ancl most conservative stb 
which have to hunt their prev of to lie Tamily, the Ponering, have not been able 
im wait for m, tke the spiders, hawks, to relinquish their carnivorous hahits, 
anc tigers, live solitary lives. and that and have therefore been prevented from 
only vegetarians like the caterpillars, tormmme large colonies Viest of the 
Sparrows, rodents, and ruminants, which species of this subtamily, in tact, tonm 








hive easy access to a laree amount of colomes of only a tew floven imdividuals, 
food, develop gregarious or social habits, and these colonies are, moreover, mire 
There can be no doubt that the ants and depauperate m appearance. 
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Another subfamily, the Dorylimar, em- 
bracing the wonderful ¢driver ants of 
Africa and the legianiry ants of the 
American tropics, are also highly carni- 
voraus, but nevertheless eneceed in, form- 
ing inammense colonies, often of hundreds 
of thousands of individuals. This they 
accemnplish by relinquishing the sedentary 
hatiis:so characteristie of the great ma- 
otity of ants. They keep moving in 
long files through the jungles, capturing 
or killing all the insecta they encounter, 
and even overrunning dwellings, and, in 
their search for cockroaches and. other 
vermin, driving out the Tanwen tbabit- 
ants. [from time to time these strange 
ants bivouac for the night or for a few 
daysin some hele inthe ground, or under 
i tree, but soon continue their predatory 
march, Evidently they are able to re 
Min carnivorous, and at the same time 
to develop large colonies, only because 
they are nomadic and can this draw 
their food supply from a large area, 

The Panerine and Dorvline: ants have 
thus adopted the only modes: of life 
which will permit a union of predatiam 
and sooability, 

Their colonies must etther remain small 
and rare, or, if populous, oust keep mov- 
ing from place to place. As each of 
these conditions ‘has serious -disardvan- 
tages, we find that the majority of ants 
have preferrel to bécome more and more 
vegelarian, thowgh, like man, tisually 
without completely abandoning their car- 
HIVeETOUS Appetites: 


A FAVORITE Toon 


One of the earliest departures from an 
exclusively animal diet 1s seen among the 
ants which attend plant-licé, seale in- 
sects, and leaf-hoppers amd feed on their 
saccharine excrement. This excrement 
is, Of conse, mercly plant sap slightly 
altered tn its chenncal constitution by 
passing through the digestive tract of 
the insects, and contaming much water, 
some sugar, and a litth mitrogenous 
matter. | 

Many ants are sy inordinately fond of 
this food that they not only acyuire an 
intimate acquaintance with the halts of 
the adult plant-lice and scale insects, but 
actually collect amd store their eggs in 


THE NATIONAL GEOGRAPHIC MAGAZINE 


the nests during winter inorder that they 
muy during the ensuing spring tlistriltite 
the hatching voung over the roots ur 
foliage of the plants, This is a well-te- 
¥eloped habit among the species of Logins 
throughout temperate North America and 
Rurasia, (see pictures, pages 743, 744). 
Other plant juices, such as the nectar 
of flowers aml the similar liquid secreted 
by the glands on the petioles of leaves 
and by green galls, are also asasinonsly 
collecred by ants. There is, moreover, a 
singular tendency for some ants which 
are engaged in this collection of nectar 
and plant-ice excrement to become 
“honey-ants” through an extraordinary 
exaggeration of the instinct to store 
liquid fool in the crop or social stomach, 
LIVING STOREHOUUSES For foun 
Certain individuals, the “repletes,” of 
the eolony refrain from leaving the nest 
and foraging for food-and become con- 
verted into fiagons by distending the crop 
tu such enormous dimensions that the 
aidimen Jooks like a trinsparent head 
(see pictures, pages 747, 748). Inv this 
condition they hang by their claws fron 
the root of the mest cluunber and thence- 
forth spend all ther lives recerving 
liquid Food From the tongues of the for- 
5 1 ants, storing if im their crops, and 
regurgitating it to hungry mdividuals 
when the liquid food supply onteide the 
nest becomes inadequate; This is, of 
course, apt to be the case periodically 
todey regions, so that we fimd the true 
honey-ants: only in cleserts like those of 
the southwestern states, northern Mex- 
ico, South Adriesa, and central Austral, 
In such localities also a further ada 
tation to Vepetarionism may be frequent 
observed in many species of ants: whic 
take to harvesting and eating the seeds 
of the small herbaceous plants. ‘This: 
harvesting habit ts evidently a last resort 
in oremions where insect food is very 
scarce or confined toca brict seas. 
There are several dozen species of 
harvesting ants in North America alone, 
the most conspicuous being those of the 
genus Poagonemyrmers, the species of 
which range all the way fram Montana to 
the Argentine through the dry western 
portions af two continents, It was for- 
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ANTS AND THEIR RESEMBLANCE TO MAN TH 


ters of small, glistening food-bodies called 
“ambrosia” (ser pictur’s, pages 750-754 |. 
Some of the small Attu, instead. of 
huilding their fungus-gardens on the 
floors, suspend them from the ceiling of 
the chatnhers, so that the masecs of sub- 
stratum chitherd with fungus Aliment: 
han down like white velvet curtiins. 
This habit is beautifully developed in sev- 
eral species Of Prochyivrmer and My- 
celovortitis, One of these, Trachymyrmer 
sePtentrionalic, ranges as far north as the 
pine-barrens of New Jersey, | 
None of the Athi of theit larvie, so far 
as known, can eat anything except the 
patticolar kind of fungus which they cul- 
tivate. “To appreciate the advantages to 
which these completely ¥ ‘tarian ants 
have attained. in this substituting an 
easily controllable and abundant food- 
supply for the scarce and precarious in- 
cect diet of their predatory uneestors, one 
must observe these wonderful ants im 
Brazil.ar Central America, moving over 
their long trails in interminable proces- 
sions, Hefoliating whole trees and carry- 
ing their leafy burdens like banners to 
theit huge nest craters, which often 
spread overa quarter of an acre of more, 
The foregoing remarks show that the 
ethnic history of ants parallels that of 
man to the extent that these insects were 
originally flesh-eating hunters, then shep- 
herds of fool-productnge herds, and 
finally agriculturists, and that they have 
Iwen compelled to pass through. these 


stages or forfeit the advantages. of living 


in populous and stationary conmumintities. 
lt is evident, futthermere, that the social 
needs. of ants, like those of man, have 
heen even more exigent than hunger, 


SCH 0AL LH ETITIANS 


The skill and sticcess with which the 
higher ante have thus adapted their chet 
to the requirements of sociability con- 
trasts markedly with the conditions in the 
ather social insects. ‘The social wasps 
are carnivorous, to te sure, Int their 
colonies are small and rare like those of 
the Ponerinae, and im temperate reprons 
merely annual growths, The ‘ 
have retained ‘the exclusively vegetarian 
diet of their solimry ancestors, but, as 
they have greatly <pecialized ly restrict- 


44 ancinl bees. 


ing this diet to nectar and pollen, they 
have become dangercaishy deperident on 
the evanescent flowers, And though 
they have learned to construct a wonder- 
ful system of cells for food storage, they 
are quite unable to control the food sup- 
piv. Finally, the termites, theugh com- 
Hetely veretutian, have also become too 
specialized by restricting their chet to 
wood, or celltiiose, a hard and. mmnutri- 
Hous substunce, which, though abunciant, 
can be assindlated only with great dith- 
culty, 

lt 1s significant, therefore, that the ter- 
mites of Afric ant the Indomalayan 
remioan, which form the largest and mivst 
aggressive colonies, have become fungus 
spor: Hut even these have not yet 
catied, Tike the Attiite ante, to prow 
“ambrosia” for all the members of the 
colony, The working population of the 
nests still has to live on wood in order 
to produce the excrement which is used 
in the construction of the gardens, The 
finpeus itself is fed only to the young and 
to: the sexual indivicluals. 

[t is a biological axiom that all organ- 
ines tend to prope rate so rapidly that 
they are continually in danger of outrim- 
ning their food supply. This danger is 
even greater in the social or colonial than 
in. the solitary organism, because the 
former is néecssarily much hampered in 
its movements. and if every individual of 
which the colony consists he permitted to 
reproduce the food supply would. very 
soon become so inadequate as seriously 
to impair the functions of the commininity 
asia whole. Hence it is not surpremeg 
that all social or colimial organisms ate 
lenin te restrict the reproductive fime- 
tion Of their component individuals, This 
is true even of the individual organism 
itself regarded as a colony of cells. 


KEGULATING THE GHUWTH, OF FAMILIES 


The four eremps of social insects have, 
therefore, had to face a very difheult 
problem, and it is interesting to note that 
they have solved it essentially the 
sane manner as other social aggregates, 
the vell-ageregate, or individual orgamism 
included, namely, by restricting Whe re 
productive fumction to a very few of the 
component indivilnals and by reducing 
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the great majority to sterility and enilow- 
ie them with a purely nutritive or pro 
tective Tunction, 

Nevertheless there ate sine interesting 
minor differences in the sulutions of the 
problern ce reprodticti 1 a exhibitert lv 
the ternites Gan the ere haml. and the 
social Vivmenaydera on the other. J 
though both of theme props bring tp 
theit brmordl in such a tanner that the 
majority oi individuals in the colony are 
sterile atic arity 4 few normally caprible 
of reproduction, the termites make sterile 
or worker (otra oul of haath mate ane 
emule intividnuals, whereas the were, 
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we itfeculat superhctal galleries and chambers are shown ae they 
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VERY COMPMON ANT: Lass (alcanthomyops} latipes 


Lapeer F wy Lien thie 


it the colohy. ete. to a Proper dretance from 
te ate cetellithed fiir this porwr, ciulier in 
iriace 


among the fenales and merely reidtice the 
number of mules anc permit them to de- 
velop only-at Certain semen. 

Hence among the secial Poyamenoptera 
we have three castes: males, fertile te- 
mites, cr pens srl sterile feniaies, of 
workers. The workers among ants and 
temmutes, however, Tay be still turther 
differentiated! into workers proper and 
ciildters, the former having # nutritive, 
the latter a protective, tunection. 

This rermarkalle tether] of reducing 
the reproductivity of a society, whilst 1m 
suring ts miuitritive Stitce st, is of TH? little 
interest at the present time. Tt is proty 
ably pot a mere comeadence that we 
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PASTURES AND GUARKS FLANT+LICE 


Lass (alcanthomveps) clowiger (seh TEXT, PAGES 735. 740) 


This ie a commen herder of foot-loe im the northern States 
males piel workers will boteh: few the two lores one’ gern 
Marstiithcation alndt two diameters, 


afte pH4t-hatelwd callows, 


should be most diligently discussing: en- 
vonies, or the restricteorn of reproduction 
to the sane mm ond aed hoady, at & time 
when we are also moat exercised ly the 
high cost of living. Dil space permit, tt 
could be shown that mam like other socal 
(reais, hus for ages sought and i still 
Keeking mcans of rerulating the trepro- 
ductivity of lis race to prevent its. ex- 
eerie is Fond suipipily, and: that the ex- 
podients on whieh he his relied in the 
PRES, SUC T A TRS CIS, Wats, url the 
adoption of relgiis, property. pnd caste 
restrictions to mirringe, have been only 
partially success fil 

In termites, both sexes, as we hove 
seen, cooperate equally in the actwaities of 


re h| 


From the emall cociwins 
The pale tidivuloal af a 


the coi m¥, em that each Hest contains, Jou 
‘ides a king and queen, a host of work- 
ers pd saidicra of both sexes; The 
colonies of ants and the other social Hy- 
menoptera, however, are essentially fery- 
cine, Ince they CoOnlain oot. OFT Mar 
queens aml a great sumber of warkers, 
which sre all sterile fernales, and only at 
certain times of the year contain mv 
wales, “These, morenver, take no port in 
the colonial activities, bot live only to 
mate with the queens of other oilontes 
during the annual marriage fight, 

We are therefore prepared to find that 
maternity a the qavetal metinct alint 
which all the activities of the ant colony 
revolve. Not only the queen, the repro- 
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THE HONEY ANT, WHOSE STOMACIO 1S DEVELOVEN INTO A FOOD RESERVOIR FoR THE 
REST OF THE ANT WOLONY 


The picture shows the lrerrtey: art ua nircocvatns hortidcoren) ii tw oct of Tequrpeitit it 


fool ta Workers of the PPE ETLS PS Lee tn. 


ductive center of the colony, lt all the 
workers act as thowrh they were obssesser! 
with & perfect manic of reproduction. and 
nursing, \WJnless thie fact is clearly ay 
orecated, much of the behavior at ants 
will remain enigmatic, meaningless, or 
aligirl 

Nothing shows more clearly the 
strength of the maternal metmects im ants 
than the development of the colony tram 
its ineephicn. till it becomes in turn the 
mother of other colonies, Adter mitinyg 
with the male high in the air, the queen 
deseends to eatth and loses her wings, 
either by breaking them off at the base 
seainst the stones wr blilhes of grass dr 
livtearing them away with her mandthles, 
for they are to be of no further use to 
ber, She thet seeks aome small cavity 
oder a stue of piece of bark, or cies 
one in the ercttiil, anidelnses ater her, 
a» that she d< complerely shot off from 
the world (see picture, page 704). 

In this little cell she passes days, weeks, 
ar even months without food while wait- 


7 


LAfter A. MeCoak, ) 


(Sec tem, pre 735.) 


ing for the eggs im her ovaries lo mature, 
The now useless Wing-muscles, which hil 
her large thorax, dissolve in the blood 
and gd to bik wp the yolk of the eges, 
and oo similar fate Gvertakes the great 
masses of fat which she stored away in 
her aldinimen during her larval life mi the 
maternal test. 


THK INSTANT OF FSPRIRG FRED THE STARV- 
ISG. AITHER 


Eventually she lave a small batch of 
epps and cares for them tall they hatch as 
helpless grub-like larvic. These she feers 
with her saliva, but a# the supply of this 
i mengter, the latve prow dlowly, pupate 
premiturely, and emerge as very small 
fried feeble workers, They nevertheless 
of one set to Work to exputel the colony 
by coping wp a gallery to the outstle 
world and Rit forth to forage. They 
lring in food to their starving mether 
antl henceforth spend their days mm tar- 
aging, enlarging the nest by exqivatne 
additional gallettes and chambers, ane in 








The “replete” workers, with thelr social stomachs dhimended with the sweet cxudations 
of ook galls, Range from the vaulted roof of the chamber in a caster antl fimctinn ae sn 


cmanty four teeerviners, | After IL McCook.) 
rearing the successive broods of larvir 
From the e¢egs which the queen is now 
able to produce in quantities. 

The larvw are fed more abundantly as 
the number of workers increases, and 
therefore develop inte larger and more 
vigorous indiviliaks, AS time fpors of 
anil a} the proper season, male larvae ap- 
pear aml develop, amd the female lary 
are «0 well fed that they cit develop 
bevond the worker stage and lecome 
queens. 

With the appearance of these sexual 
forms the colony has reached maturity, 
aml although ft may persist Tor many 
years, I) merely repeats ¢ach year tis 
same cycle af feeding. and rearing as 
great a munmiber af individuals as possible 
on the amount of food which the workers 
can secure, 

The ipteen my live a clevreth years i3T 
more, and each werker may live three to 
four years, but the males usually live only 
an few weeks and die after the mup- 
tial flight, being exhausted and knowing 
neither how to feed themselves nor how 
to retirrn tothe nest. 


THE TWIGREST DEGREE OF SELF-SACRIFIOR 


Most extraordinury during the develop- 
ment of the ant colony is the behavior of 


(‘See text, page Fat). 


ihe workers, for though stentle and, ute 
ordinary circumstances, unuble to lay 
epes, they tievertheless exhibit all the 
other maternal instinct’ in an exageer- 
ated degree, The worker, as we have 
seen, is a form produced by inadeyuate 
nomrishment, It i a hunger form, so 
invred te lung fasting during its larval 
life that even when it reaches maturit 
it seems to prefer to starve, for though 
greedy to fill its swial stomach with 
Heqqeiel fevered whenever there 1 an oppor- 
Hinity, it dispenses: this store most gen- 
erougly to the larva: and if sister ants 
and permits Very Jitth of it to puss the 
valve into the individual stomach, only 
enough, in fact, to maintain healthful 
achHivity. | 

Ants are, therefore, the test ther- 
oughoormpr ot communists, to whorl im- 
dividual possrssi¢n as such has no mean- 
ing bevondl its bettefit to the community 
a5 a whole. 

Rut even the worker's stertlinv, which 
has given certam itdividualtstic thinkers 
such bal dreams, is teither fixed nor tr- 
revocable, If the colony has a very 
oinindant food supply, or if its cpiteene 
dies, the amall, undeveloped eggs, which 
afe always present tr the ovartes oT the 
workers, may grow to full size, be de- 


if 


posited and develop normally, 
though always or nearly always 
Mite the cots, becatee they are 
mot fertilized, Thus the joys 
Of maternity may fall to the 
lot of the worker, thongh less 
ihindanty and less frequently 
than to that of the queer, 

The Poti of thie colony 
as described in the foregoing 
paragraphs is: typical of the 
pTeat muujority of ants, hut-there 
are several other  methorls, 
which may Ta briefly consicl- 
ered, since they still further ac- 
cenmtuate the remarkable fiynl- 
ness Of these insects for thetr 
trol, These methods are de- 
termined bv the different en- 
dowment with which the queen 
ants of different species leave 
the maternal nest, 

In most species; as alrenily 
described, the recently fecut- 
dated queen possesses o. large 
fat body and a mass of wing 
muscles; which can he con- 
verted into fool for the epes 
and a complicated! instinct en- 
dowment, which enables her to 
famd a nest and bring up a 
frst brow of voung without 
the aid. of workers, There are 
queens, however, even better 
and some that are much tere 
poor 








































THE FAMILY STOMACH O8 HEPLETES (F THE HONEY ANT OF THE CAMDEN HE THE 
M03 | Weraivcoristia dortidearun) 


@ sliows the insects aa seen from aheve: bin protike. Tn both the segments af the abo 
river sire widely ecprated be the thin IMterscgeentil memlitane. which js gront' stretched by 
the distendlal cron, or etciul stomach, (hunker ts Whedtraion } é See lent. quesee J afp, 
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ANTS AND THEIR RESEMBLANCE TO MAN 


HORS WITH A WEILL-STOCKE). LAXDER 


To the foriner class belongs the queen 
of the fungus-growing ants, which not 
only jeaves: the maternal nest with the 
mental atid lodily endowment of the or- 
dinary queen, but alsu inherits some 
property in the form of a bundle of Tun- 
gus filaments from the gardens of the 
riaternal mest, tucked away im the little 
pocket in the floor of her mouth. After 
she has excavated her chamber in the soul 
ami closed its entrance, she is thus ina 
position not only to bring up a first brood 
without extraneous aid, but to start the 
gardens with the fungus pellet, whick 
she spits aut, and keeps growing by care- 
ful weeding aud by manuring it from 
tinte to time with her excrement, or even 
with her own broken eggs, dll the first- 
ling workers hateh and begin to bring im 
the leaf matetial or caterpillar excre- 
ment, which is henceforth used as the 
only substratum for the gardens. 

Very different is the endowment of the 
queens of a number of parasitic ants. 

hese queens are either very small and 
feeble or fack the instincts and mitiotive 
that would enable therm to feamd a colemy 
independently. ‘They are therefore com 
pelled to seck assistance itt this arductis 
task, and they succeed in-securing it in 
cne of the three following ways: 

The young quecns of some parasitic 
ants enter the colonies of an allied spe- 
cies, the workers of which then cither 
kill their own queen and adopt the para- 
site in her stead or permit the hitter to 
icill their queen, After the reproductive 
center of the host colony has heen thus 
destroyed, the imrusive queen lays her 


eps an! permits her young to be 
brought wp by the alien workers, ‘These 


die off in the course of a few years, but 
by that time they have reared at least one 
broad of the parasitic species and the 
colony, Tow consisting exclusively of the 
queen and workers of this species: is 
sufficiently vigorous to lead an. independ- 
ent. existence. ‘This method of colony 
formation, in which the queen is relieved 
from the diffientt task of feeding and 
rearing-a first brood, has been called tem- 
porary social parasitism, Tt ds character- 


isthe of many of the lareest and most 


thhateh and 


4) 


prosperous ants.of the north temperate 
mote—e. 2. Of the mounil-bulding ant 


of the Alleghanies (Poriica exrsectoides ) 


ai the faliow ant of Europe (F. rufa). 
THE KIDNAPHERS 


A different method is adopted by the 
dave-making ant Formica songuines anil 
many of its subspecies (see pieture, paige 
755}. The young queen enters a nest of 
the common black Formica fusca or of 
some one of its many varieties, Kills or 
drives away any of the workers when, 
irritated by her odor, they rush ferth to 
attack her, then hastily collects a lot of 
the worker pupe of the fusca and stants 
guard. over and defends them till they 
hateh These workers at once affiliate 
theniselves with the ijmeen as mtimately 
as if she were their owt mother and 


‘bring up her bros! for her as soon as it 


appears. 

The seagwinea young imberit their 
mether’s pecuitar instinct to attack the 
fusea colonies in the neighborhood and 
to kidnap the worker pupa. They brings 
these pripee back to the maternal nest and 
ent seme of them, but permit others to 
becwne “aaxiliartes,” or 
“claves” Thus what has heen called 
slavery among ants is merely a form of 
parasitism, in whieh the “slave” species 
is really the host. In old columes the 
saneumes workers often lose the slrve- 
making habit, and as the fiexca workers 
then completely che out. there enmsites am 
cmancipation of the songmmed colony 
fram the host Hke that observed in the 
tetaporary social purasites. 


TIVE SLAVERS 


Athird method is adopted by the young 
queens of the permanent social parasites. 
These queens enter the colonies of an 
alien species and ure adopted like the 
juices iit the temporary social parasites, 
after the enforced death of the leat 
riacen, bit the worker offspring of the 
porasite are destined always to live with 
the host species. There are really two 
methods of insuring this result. One is 
hy slavery, as im the case of the amazon 
ants f Polyergus), the workers of which 
are auable to feed themsaches, to care for 
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Phito by ( O. Haron 


A PUA OA SUT OF THE NEST OF A SMALL TEXAN FPUCNGCEHMWI Ni 
had | # ae Fee il 7 
AT (lMyeelosoritin Jr PP | 
Two of the three chambers of the nest, which is excavated in pure sand, contain pendent 
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PORTION: OF A COLONY GY AN AMERICAN STAVE-MAKING ANT (Formica samguined 
moiniegrd) (SEE TEST, PAGT 748) 


we females after the reneval of tie a three workers, and a wathioes oi: wiucke 
ehoncne. nearly twite the mature) Sec 
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SEST oF THE oCCIDENT ANT (Poyonomyrmer occidentalis) WHICH BITELDS 
[INCUBATORS FOR ITS YOUNG 
Qn the Dev Piste at Las Veeas, New Mexico, The neat cone has it: entrance near 
the hie and tearky alwave on the east or south side. Tt a5 cliced at night by the workers, 
atl the advantage of having it in thie position is 1 insure its tring opened garter im the 
mormnag when the warmth of the stn awakens the workers (see text. pages 72 tnd 747}. 





THREE STAGES IS THE DEVELOPMENT (OF THE SEST“MOUST OF TITE 
CIENT ANT (Poygenontyrmies acnidentalia) WHICH BULLES 
ISCUATORS Fon ITS YOULL 


DLAGHASLS (CF 


4 small mound! of earth throws tip by che queen when starting ler formicary;: 4, ci- 
came fest th section; By crater nest (second yer) | armicl lis 


trotec: «. first chaniher: A’ . 
ame showing 


inchient colony: A. accion oF same} C dome of adult colons: CC, ecctim of 
ealertes anil Cn iecrs Leen for mculhati of the ying lees tex poe >i nial iy =H! 
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TONE OF THE THATCHING ant (Porciva rudidoniesa) of CoLoRADO 


4 Pha F ape i | ™ 1 § + 5 : J f a ' 
The monond, which is made of coarse ty we and grasshlades, may be two or three feet ig 
Uimmcter 
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LAPTER EE. WASMANN } 


14 Phi berth strokes the cheeks of the ant in onler tm rlnee her po 
liqquidl lem trom bersocial Momaeh, Aine timect which by mwatis of te shape. odor, ur be- 
Hawi car detode the unite into féelitg that it may be another cut Ge ane of thelt lana can 
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D"herias boy thie Auntie 
MALE AND WokRIS Of A SOUTH AFRICAN DRIVER A ed (Dorving fandeiatus | 


The male is a very large, hairy edet with large eves; the workers are emall anil blind, 


but: vary greatly in size, 


, The driver atits (Dorylit) an the tropice of the Old World and the allied! legriomary atts 
(Ecitonih) tn the corresponding regis of Ammoerhe do not conine themselves to collecting 
dra of disabled imsccts. They move in long Hles aver cf itimediately beneath the surtoce 


of the ground and capture mynails of living meect= and their larvi, 


So eficrent are they 


it exterminating all kinds of vermin, including rate und mbt), that they are webeormed ite 
the houses, even if their owners are obliged to vacate for the time tein. 


In some countries the ants are regarded as useful allies im destroying the insect 
A‘eaurding to Mayowatl, quoted by MeCook (+882): “To many parts o the 


of planhittons. 


ets 


nroviner of Canton, where. sove a Chinese writer, ¢ereals cannot be profitalily cultivated, 


the lal kk devoted to the cultivation of orange trees, 
from wort, require ta be pretected In. peculiar manter, thier a. by 


which, being subject to devastation 


Importing annie from 


the neighboring hills for the destriection af the dreaded parasite The crandceriqs themselves 


Sreeepil a’ gets which ‘pe 
reaort te _haal to fall peuple, 


pended from branches of bamban and vurhtis trees 
ail vellow, whee: nests reseinble cotter Tory 


upon the ener of the crane, hob net im) satieit numbers; art! 
whe. throwpehoot the simmer and winter, fired the teste sus- 


There are two vat nie ‘il wrote, evel 


“The orange-ant feeders are pravidedl with pig) or goat dadders, which are baired imeue 


with. lend, 


aml became a trarketahble commodity al the oraungerres. 


The orifices they apply to the entrance of the nests, when the ante enter thee Tater 


(range trees are colonized by dde- 


positing the ants on ther upper Lranches, and (i) enable them to puss From tree to tree, a 
tlt Ereta ar An orchard are Connected Liv eh Liseeea eae ren,” 


An qnterceting stde-lght is thrown en 
the vuriens nutritive, reproductive, and 
protective devices in ants by the behavior 
of the insects that live as-puests or par: 
sites in their nests, Of these msects, 
‘alled mvrmecophiles, some 1,500 species 
have been described, a wonderiul assem- 
hlage af creatures whose sole ait in life 
is to exploit the ants, They stay in the 
nests becatse these afford! warmth. food, 
and protection. Some myrmecophiles 
feed on the larva and pujpxe, of even on 
the adult ants, and. same. known as tric 
guests of ‘symphiles. have developed 
flands that emit a redolent secretion 
which seems to fascinate the ants much 
as a catnip fascinates cats. The more 
highly developed of these true puest* are 


fel and reared ly the ants as if they 
were ant birvie. 


EVER READY HOSPITALITS 


The only explanation of such extracr- 
dinary behavior towards parasites which 
eventually injute or destroy the colonies 
they infest auest be sought im the mor¢di- 
nate fondness af the ants for their own 
brood aid for ine another, (Observation. 
and experiment have shown that any in- 
sect which, by means of its ahapre, cor, 
or behavior ean delude the ants mio teel- 
ing that it may be another ant or one of 
their lary, can secure free board and 
lodging m their nests (see picture, page 
rho). 


Having discussed some of the more 
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The queen has. established her colony im the abandoned encoon fea berth 
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all this tame is campelled ta feed her fret brood of 


lars exelisively on the secretion of her salivary glands. 


Shrek ing peculmrities which the ants have 
developed during. the lung course of thett 
evolution, ao worl may be added in: con 
clusion on the prospects of future de- 
velopments, It mst be contessed that 
these prospects are shot very bright, for, 
strange as it may seem, there are no nell 
entions that these insects have made any 
considerable cvolinenary progress since 
early Tertiary tines. 

The exquisitely preserved 
Baltic amber, belonging to the Lower 
Oligocene formation, are in all respects 
like existing arts. All of then Lee leone [in 
existing subfamilies, most of them even 


tio existing genera, and a few of them are 








sis Of the 


practically indistinguishable from species 
inhabiting Earope today. That some ot 
them were herders of plant-hce ts prover 
iy blacks of amber contaming masses of 
ants muneled with the plont-iee which 
they were attending when the liquid resin 
of the Oligocene pines flowed over and 
embedded them, Possibly the soldier 
caste isa recent innovation, bat the ditter- 
entiation of the males, queens, and work 
ers was a8 extreme and precisely of the 
sate character then as now 

Thie seeins to force os to the conclu 
apr teat all the reat features of att-lite 
nitest have been established during the 
VMesituie Age, and although many spe- 
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AN EPOPEYTIC ANT PLANT (Myrmecodu pentaspernta ) OF THE MSMARCK 


ARCILIFELAGO (AFTER F, DAHL) 


The hitge psetidobulb is filled with civities; wiuch are pearly always tenattted by arts 
( fridomy rine coredithit) 
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AAT CARDENS (FF THE AMAZ(US. | APTER EQ ULE | 
lla darge, #0 emall-apberical, sponge-like mass of earth which & bolt around the axils 
ef the branches of trees in thie tropical forests andl, achording my Cle, tm seeded ly the ants 
weitia peataattte plintits 


ces, SH HAPECIES, ane varieties have since lately iit exchisivels to a2 mere minute 
ATiSen and may yet are, we mist never differentiaimn of existing ny 
theless achmit that the future development greater refinement of existing movies oe 
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THE GRANDEST AND N 


1[OST MIGHTY TERRES- 


TRIAL PHENOMENON: THE GULF STREAM 


By Joun Bicone Prussury, U. & Navy 


Fr HE subject of ocean currents is 
one that has engaged the attention 


of mariners andomen of science. 


for centuries, In all oceins there are 
movernents of the water (other than that 
caused by the tides) which may be said 
to be due primarily to the prevalent wind. 

Many braiches of scientific inquiry are 
concerned in their examinatton, for they 
bear directly apo the dissemination and 
evelution of species an) the deposit and 
structure of geological firmmition, while 
i the business world they enter as a 
factor in the price of ewerything carried 
ationt as well as in the safety of all those 
who travel lv sea. The currents of the 


oon too are the great transporters of the 


ain's heat and moisture from the torrid 
fone, to temper the climate of more polar 
resins: 

In the two great oceans. the Atlantic 
and the Pacific, there is to be found both 
north and seuth of the equator, and 
tise in the Indian-Oeean, a aanibir ciren- 
lation, that 15, a general westerly move- 
ment in the troptes, a flow toward the 
jeilles along the eastern shores of the 
euulinents, am easterly set in the tenmyper- 
ate goes, and a current toward the 
eytiator olay the western shores. It 
thus becomes a grand circular movement, 
eoine parts being quite slow, and other 
warts very swift; sometimes there may 
be a temporary interruption im the slower 
portions, or perhaps even a reversal, but 
taken as a whole the muwvement if con- 
tinnos (see map, page 7OS). 

In the North Atlantic Ocean the cur- 
rents are probally mere pronomced than 
in ether the Pacthe of the Indian Oceans. 
Without entering mpon a discussion now 
as to the causes of ocean flow, or of 
any particular current. a brief description 
of the main streams will not be out of 
Nace, for they are all connected more or 
ese dutinately with our Golf Stream, 

The equatorial ctirrent is ustally de- 
acribed as being a broad band of water 


moving across the Atlantic in the tropics. 


The portion of this current situated sonth 
of the equator ts divided into two parts 
upon meeting the castern salient of South 
America, Cape St. Roque, One bravch 
tuts south toward the Antarctic, while 
the other is forced ta the westward along 
the shore’ af Northern Brazil and the 
Guyanns, and is called the Guyana const 
curtent, The eqquaterial current north of 
the equator has an olmost! oninterriupted 
progress unt it reaches the Windward 
Islands, but a portion of it also impinges 
against the Guyana Coast and thes aug- 
ments the volume of that current. 

At the Windward Islands both are 
united, and a portion of the flow enters 
the Caribbean through the various pas- 
sages, crosses it ta the Yucatin and Horn- 
duras cousts, and thence into the Cutt 
of Mexieo, from which it issues through 
the Straits of Florida as the Gulf Stream. 
Passing onward toward Europe tis ang— 
metited in volume by a part of the north 
eqjtittorial current that sweeps along out- 
side the West Indian Islands and) the 
Huharas, and while this current is siow 
in movement in comparison to the Gulf 
Stream iteelf, 1 doubtless cartes a titich 
greater number of heat units to help 
warn wp northern Parope. 

The Gulf Stream, or rather the com- 
bined How tnentioned above, divides as tt 
meets the resistance of the [astern Con- 
tinent, one brane: Aowine south along 
the African const, while the other pro-. 
ceeds northward into the Arche toward 
Spitehergen ant Franz Joseph Land. 


THE [MMENSITY OF THIS OCEAN RIVEM 


The Gulf Streant is probably the granid- 
est and most mighty of any terrestrial 
phenomenon [ts waters are chatacter- 
ized by a deep indigo blue color of great 
Clearness anil tagh temperature, [1 can 
be penetrated ty the eye to consnleralte 
Jepths, and penetally its meeting with the 
Jess saline polar waters can be at once 
distinguished. — 

It is difficult for the mind to grasp the 
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immensity Of this gteat ocean river. The 
Straits of Florida at its narrowest pomt 
is about go niiles wide and observations 
here numbered between three and four 
thousand, surface and! subsurface. A 
calculation of the average volume of 
water passing in ane hour gives the enor- 
mows sum of oo billion toms. [ft this 
ont single hour's How of water could be 
evaporated, the renmining salts would re- 
quire many times mote than all the a hipes 
inthe world to carcy it, 

When ote i on boarda vessel, Hoating 
upan its waters, one i not as much int 
pressed at the power and grandéur of 
this wonder of nature as he is when he 
stands before a towering mountain, an 
inunense icebere, or a fall of water such 
a5 Nisgara, but when one remembers 
that the mighty torrent, speeding on how 
by howe and dav by day in a volume 
equal to al) the largest rivers in the world 
combined, carrying its hendhevnt heat to 
temper the climate of continents, one be- 
gins to realize that of all the forces of 
the physical world none can equal this 
one rrver of the ocean, 


THE INFLUENCE OF THE GULF STHEAS ON 
Hot COLONIZATION GP AMERICA 
WAS VERY. GHEAT 

‘Tt is interesting te mote in the listory 
af the Gulf Stream low great its in- 
fuetice has teen cn the fortunes of the 
New World. Before the discovery of 
America, strange woods tnd fruits were 
frequently found om the shores of Eu- 
rope and off-lyimg islands, Some of these 
were seen and cxamitied by Colemlts, 
sit tis his thought fal mitiw they were 
convincing evidence of the fact that 
strange lands were somewhere to the 
weetward. These woods were carned fy 


the Gulf Stream and by the prevailing. 


winds from the American continent, so 
that im part, the stream is responsible for 
the discovery of the New World, 

Ponce de iveon, while on his famiotts 
search for the Fotntain of Youth, made 
the discovery of this-great stream. After 


his failure to find, on the coast of upper 


Florida, the nieate of cheating leath. he 
turned to the southward and skirted the 
shore for hondrecds of miles, thus stem- 
tuing the current, 


Referring to this in his journal he de- 
ectibes that they found a current that, 
though the wind was good, they could 
nat stem, It seemed that their vessels 
were going fast through the water, [nut 
they soon fecopnizerd the fact that they 
were being driven hack in spite of the 
strong and favorable wil. Two of the 
stips near the const were able to anchor, 
while.a third, being in deeper water, wis 
“soon carried away by the current and 
lost. from sight, altinnigh i was a clear 


The first one to traverse the Ciulf 
Stream from the Guli of Mexico was 
Antonia de Alaminos, whi had been with 
Columbus on his last vovage. and had 
teen with Ponce de Lean among the 
Bahamas and along the coast of Pleven 
from St. Augustine te Tortugas, Later 
he was in chief command of the feet with 
Cortez in Mexico, and when ft was de- 
sited to send dispatches and presents to 
Spain he was chogen as the one tast able 
io varry ont the nautical part of the mie 
sion. He sailed from Mexico, and in 
erder te avoid foreign enemies and che 
mestic. rivals, took the route north of 
Cuha and through the Straita of Flonda 
inte the Atantic | 
The inflience of the Gulf Stream im 
the colonization of America was very 
great. “The division of the Fryglish colo 
nies into New England and \irgitia was 
probably in part dhie ‘to the rotites hy 
which they were reached, Vessels boned 
fran England to New England crossed 
the North Atlantic outside the Timitod thie 
Gulf Stream, or ina feeble adverse eur- 
rent. They bad the advantage too, of 
cussing the Newfomiland Hanks and of 
being able to surely replenish their pro- 
visions by fishing 

This vovage. however, much as the ad- 
vantages might be cither by the shorter 
distance or the gaining of food, was not 
thought to be practicable with a vessel 
bounl to the Southern Colonies They 
sailed south to the trade-wind region, 
thretygh the Caribbean and, arotiid Ciba, 
thence following the Gulf Stream to 
them port. 

The Duteh adopted this passage to the 
Hudson, so that teally Nantucket [tarnl 
became the divuling fine between the two 


ral 


voyages: a difference of 1060 o0r 200 miles 
in destination caused a difference in the 
length of the passige of alwut 3,000 
miles. . 


NEXJAMIN FRANKLIN PURLISHED THE, 


FIRST CHART (FF THE GULP STMWEAS 


_ The whalers of New England were the 
first to cam a fairly accurate knowledge 


of the limits of the streant between Ene 


rope and America by following the 
havo of the whales. whieh were fon 
north of ane lint und south of another, 
but never between the two. 

Henjamin Franklin heard of their ex- 


penences, arid also bow: the consting wes= 


wt |s ftom Boston fir Charleston, South 
Carolina, weld take sometimes three or 
four weeks to make the vovage. south, 
while the return trip would often be 
made ina week, Then his attention. was 
(drawn to the fact (hat English packets 
with American mais were two or three 
weeks longer on the yvovage to America 
than American merchant ships. 

Franklin investigated the question and 
fuiblished a ohart in pepo for the benefit 
of the mail packets, but tts infermetion 
was discredited by the English, and) be- 
fore it came to he generally known and 
used, the war.of the Revolution was on, 
am) Frinklin, knowing the advantage af 
the knowlec@e of-the limits of the stresam 
wertthd he to British naval officers, Supe 
pressed it all he could ontil hostilities 
ceased, 

The name of “Gulf Stream” was first 
snovested by Renjamin Franklin becanse 
it issues from the Gulf of Alenico. 
While it is only a part of the grand 
scheme of ocean circulation, ard the 
Gulf of Mexitea is in reality only a stop- 
ping place. 24 itwere, for ts waters, this 
home is generally applied to the current 
ney as it was given by Franklin—that ik, 
the enrrent coming from the Onlt of 
Mexico and sptrendinge abroad over the 
North Arlantie, | 

fn the large futmel-shaperl opening be- 
tween Citha and the westem extremity 
of the Florida: reefs the current is scomie- 
what erritie, bit by the tine Havina is 
reached it has Lecome a ferular pn 
stenny flow, As it-rounds the citve of 
the Plorida shore, the <teaits contract 
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an| the enrrent then practically fills the 
hanks from shore to shore and reaches 
tlmast to the bottom, which at this point 
has a preatest depth of nearly 3,000 feet. 
[ sav ahmost because in the variatiens m 
velocity sometimes it does-actially reach 
the bottom, bot at other tines it docs mat. 
As iw leaves the Straits of Florida it 
direction is about north, biut it gtarlially 
changes ond follows a ocotirse approxi- 
mately parallel te the curve:of too fath- 
ams depth until it arrives off ‘Cape Hat- 
teras, ard mointains about the same 
wlth asswhen it issued front the Straits 
of Plorida. From this potne it starts on 
its course to Entope. It has lost sorpe- 
thing in velocity as well as in tempera: 
ture, andl as it journeys to the eastward 
it gradually diminishes td beth, until at 
last Tt becomes a gentle flow; 
_ On this part of its course it passes not 
far from the Grand Banks of Newfound- 
land, where it is met almost at right 
angles by the great Labrador current, 
bringing down from the Arctie a stream 
of coll water, pack ice and icebergs, and 


which his receiily heen the nie nt stil 
an appallime disaster in the Inse of the 


Mittaie, This carrent. passing along the 
eastern shores of Newfoundland, bearing 
its freht of tec, sends part of its ettr- 
rent southward and westward arcod 
Cape Race? pan overflows the banks on 
a general seutherly course and part 
passes to the southward along the east- 
erm sie of the hanks, i | 
When this cold corrent meets that of 
the Gulf Stream of mivch higher tem- 
perature, the former undercuns the lat- 
ter. ‘Whe shallow-draft pack ice. being 
no loner wniler the influence of the 
polar current, is carried te the enstwaril 
by the warm Gulf Stream enrrent anid 
soon disappears. but the deep-lraft heres 
are Still ander the influence! of the lower 
Mment running south, as well ae of the 
surface current minning east, antl so they 
comtinge on until well inte the Gulf 
Stream, sometimes. reaching the thirty. 
ninth parattel, which is nearly goo miles 
south of the seuthernimost point of the 
Grand Banks, 

This ice, together with the foe, which 
netially aecomparties the meeting of eur 
rents of considerable clifferences in tem- 
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perature, has compelled steamslup com- 


panies to adopt lanes of travel anid to. 


mike a detour upournd the region of dan- 
ver. ‘That the western-bound track was 
shaving dangerously near the limut of tee 
in the spring, when bergs ore numerous, 
has been shown, and it is prolable that 
the new Tunes row sed which Ie. fir- 
ther south will be permanently adopted 
during the ire perod. 


THE CASE OF OCEAN CURRENTS 


The theories. as to the cause of ocean 
mitrents have teen many.  Colurnlyits 
thought the stars, the air, aud the waters 
of tee sey all had the same motion 
around the carth from ¢ast to west and 
declared that the force of the- equatorial 
current had washed away the land and 
thas farmed the Windward [stinds, 

Toward the etl of the 27th century 
the belief seemed to be that all ocean enr- 
culation. was maintanel by -mecans of 
subterranean passage or abysses. 4 cur- 
rent, upon meeting land, descended mite 
the earth and ran through a tunnel to the 
other side of the obstruchon, | 

Strimze to suv, the writer witt, called 
WpIn in recertt Vears to exaAine a paper 
written by o gentleman whose theyry 
was romewhit smear to the above. Me 
believed that all nwantain ranges. were 
simply the visthle evidence of a tunnel 
ronvering water from ore ocean to 
another, the Rocky Miovetiin tunnel be 
ing the conduit hy means of which water 
wait transpertedl fromthe Arctic to the 
Gulf of Mexiew to form the Gulf Stream. 
Another theory was that the tropical sun 
evaporated so tmtich water that the Afm- 
ean Const current ran to fill up the -hol- 
law so formed. 

In recerit times the cotirse of currents 
has beer laid, to rivers: and the Gulf 
Stream chiefiy to the Mississippi, In act- 
ual fact about 2.600 such river’ would 
he required, | 

Some emiment men have attributed 
currents to the revolution of the earth, 
others to the differences. in the density of 
the ocean at the equator andl at the poles, 

Franklin's theory, which lasmany ad- 
yocates at the present day, was that the 
winks produce the current by the alr 
moving over the snrface of the water, 


Vil 


and he iflastrated this theory by the fol- 
lowitg: “Tt is known that a large piece 
of water, 10 miles broad and generally 
only 3 fret deep, has by a strong wind 
hed ite water driven to one side and -sus 
tamed so 28 to become © feet deep, while 
the windward stde was lanl dry.” As 
will he seen later, this is a well-inken cx- 
ample of the force of the wind m caus- 


ing the Golf Stream, lot it does not 


quite show the whole of the truth. 

None of these theories were based 
upon direct evidence ty Observations th 
the Gulf Stream, but all were mferences 
drawn from temperature of the water, 
fram laboratory: experiments. from the 
drift ‘of vessels, or from reasoning based 
pon opinions of what ought to be- | 

Mauch time and lator has been devoted! 
taward attempting to define the mits ot 
ocean currents and their velocities. Co- 
lumbus on his firat yovage, when nearing 
his. final land fall, was trying to finil the 
depth of the water one day, when he ne- 
ticed that the line inclined to the south- 
west. from which he concluded that 
the surface was moving faster than the 
lower stratum whirh contained thie 
weight on the end of the line: | 

Franklin endeavored to use the ther- 
mutieter to define the hints of the polar 
ani] tropical waters, and hence (he cur- 
rent, ‘This method is often correct, for 
witheut doubt troyical water ts warmer 
than that coming from the poles, but it 
liae been foul that at times the warn 
trepicnl water may be blown by the wind 
ever amonte the polkr stream and they 
partike of tts motion or, a5 in the Lali- 
Fader current, wndetronning the warn 
water of the Gulf Stream, Pourne rature 
i= dot a etre indication of how the enr- 
rent may be. settine 

Almast: all governments-at one fame t- 
died) instructions to their naval officers 
mid reajuested the eoliperation Gf the ofi- 
cers at ther merchart marine to keep a 
record of the temperature of the surface 
water, and by the cormpilation of these 
data the supposed mits of most ocean 
currents were placed upon the charts. 

Aiethe) of determining the velocity 
of the currents has been in wee since the 
introduction of comparatively acenrate 
navigation A wessel ts moved at sea. fy 
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WUTLINE MAP SHOWING GENERAL THRECTION OF THE CULF STREAM: AND OTH VM 
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the wind or by engines, as nearly as pos- 
sible on a given compass course and for 
a given distance as ascertained by the log 
or by the engine revolutions, but she is 
deflected from that cotrse ard distarce 
by winds, waves, bad steermg, etc. cod 
hy corrents to an unknown amount. +h 
astronomical observation the caplarm as- 
certains the position of tus ship from 
time to time, and the difference between 
this position and the supposed position 
is assed to give the direction and 
velocity of the current affecting the ship 
durimg the mterval | 

Stil another method has been prac: 
ticed, and even now is favored by sonte 
for deternnuime the flow of currents. 
Bottles of floats of vartons descriptions 
are thrown overboard from vessel: at 
sea, each one containing o& paper on 
which is written the date and position at 
which it is put affemit, amd om reyptiest 
printed in. various languages asking the 
finder to mark the date and locality 
where fowl and forward mW toe some 
official . 

Tie method ts of but littl real value. 
The bottle is tossed by the waves and 


driven by the wind, If it is picked up 
or the shore, there 13 no means of know: 
ing how: long it has been traveling at sea 
and how long idle on the beach and when 
it is found, all that it tells is that it has 
journeyed from one point to another, but 
hy what route it is impossible to tell 

Floats put adrift in the Athentte be- 
tween Newfowmilland and the Azores 
have been found distributed, same of 
them vears afterward, all the way from 
Icelind and Norway to the West Indiart 
Islands and on the shores of the Gulf of 
Mexico, 

The importance of a knowledge of the 
Galf Stream to cormmerctal interests was 
early recognized by the Compress in the 
passage of an act authorizing the Coast 
Survey to iechide it within the acope of 
its work, und later, authority wax given 
to examine the Sargasso Sea (the botly 
of water lying in the center of the grand 
circular movements of currents tm the 
\tlintic) and also the mate to the Gulf 
Stream im the Pacific, called the Kuro- 
Shiwo. or Mack Stream, of [apan, which 
pours its-warm waters toward our west- 
erm shores to temper its climate, tm the 


same wav that the Gulf Stream does for 
Europe. | 

The superintendent of the Coast Sur- 
vey, Prof, A, DD. Bache, between 144 
and 2860 caused thousands of thermir 
metrical observations to be taken on lines 
extending across the stream, from Key 
Weat toowell beyond [atteras, reasoning 
on the line of Henjamin Franklin's stil- 
ies, that température alone could define: 
its limits; and that the warmest. water 
within these limits wot! be the axis or 
the swiftest current. 

He found, however, that there were 
hands or streaks of warm and cold water 
in the stream, the cnise of which was 
attributed to irregularities m the bottom 
aver which it Aowerl, but this was 
based wpar erroncows measure- 
ments of the depths, for in later 
vears, with wire sounding lines 
instead of rope. the bottom hits 
heen found ta be nearly ever. 

For ascertaining the relative ve- 
hwity of the Gulf Stream. between 
the ‘surface and subsurface on a 
given line, trials were made by 
floating « single can almost suh- 
mherged on the surfaee and a parr - 
af cans, one on, the -suriwecesand « 
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the other suspenderd by a cord at DIAGKAM SHOWING THE MENU OF OnTATSING 


a piven depth below. Tf both 
were started together, one being 
atly influenced by the surface cur- 1 
rent and the others being in- tieht, 
fluenced by the surface and the 


em a heavy leader weight, 
from hein ewept astern fry the force of the current 


THE CURKENT OMS=ERV ATION S co Te ein 


THE "RLAKE” 


The corrent meter at the end of the wire on the 
slides) down another larger wire hayimg ut 1a 


which in turn ts reiterated 


subsurface aswell, the retarding ty a long line secured to the anchoring Tope. 


or secelerating effect of any differ- 
ence tn velocity might be determined. 

In 1883 the Coast Survey Office de- 
ciel to attempt to anchor a vessel in 
the Gulf Stream and to octoally measure 
the amount of water flowing past Tt 
was thought that this maght be -accom- 
plished by the use of wire rope psteail 
of a hemp cable or chain, bath on account 
of its-strength ard flexibility, and also 
because a could be mae in great lengths 
The first trial at anchoring in the Gulf 
Stream was made by the hitthe Coast Sur- 
vey schooner Orifr, tot with no steam 
wwer to handle the wire rope anchoring 
fie the difficulties were great. The te- 
sult of this fret atterspt was the detarl of 
a Coast Survey steam vessel, the (reerge 
S. Blake, for the Gulf Stream work. 


Aonew departure was then made from 
the ordinary method of anchormeg i very. 
deep water, A great length of wire rope 
(aver 444 miles) was carried on a large 
iron reel or spol, A powerful steam- 
engirie, tuning a wich, lowered and 
raised the wire rope with its ancher, 
while another engine revolved the spool. 
A special arrangement of rubber buffers 
was applied ta. the anchoring rape. 
whereby the sudilen strain, due to violent 
pitching of the vessel, was reduced to a 
mint, Hy this svatem the Alake was 
nile tw anchor in almost any depth of 
water, and did-anchor in depths of more 
thin two miles miany tines, 

To gain o krewledge of the laws guv- 
erning the flow of any current, Tf is nece+ 
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NRECTION OF TTT CURHENTS IN THE FASSACES OF THE WiStWaAEn ELAS ps 

The timbers jmlicate the recon] ouimber of the ancherage = hether seeupberl anime on 
many times. The ship mas anchored af Station 42, north of Barbailas, when the photograph 
(shown on fot 774) woe token. 
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sary to aacertam its direction anil velocity 
not only on the surface, but below. The 
surface current is the one affecting the 
ship on its course, but it is also the most 
affected by changes im the local wind, 
which may be only temporary, while the 
vast body of Bowing water manitains its 
direction, but feebly inttvenced by the 
slivht surface changes. 

An ristrument was therefore designed 
hy which the lower currents could be 
nieasured as well as the surface. It con- 
sisted of a rudder free te take the di- 
rection of the current, a compass neerle 
which of course pointed to the north, and 
a apparatus for registering the flow, 
Upon hoisting the mstriment all of these 
were locked at once, afd tpn its reach- 
ing the surface the angle between the 
rudder and the compiss gave the dhirec- 
tion, Atl the tfeading of the repister 
showed the velocity. 

Observations were usually made with 
the current meter at depths of 41 fath- 
oms, 15. 40, 65. and 1390 fathoms; and at 
times to sn and son fathoms, the in- 
strument remiining at each depth during 
at permed of 30 minutes, 

The investigation began with) these 
appliances ju the narrowest yxirts. of 
the Straits of Florida (between Fowey 
Recks, which i near Miatni, and the [a- 
hares) in order to find aut the character- 
istics of the stream at a point where it 
world perhaps te least milueticed by ab- 
ywormal forces. After two -scasons. al 
this pont the research was extended to 
the western part of the strarts amd to the 
pessage between Yureatan anil Cuba te 
gange the water entermg and leaving the 
Gulfof Mexies, Afterward, the equa- 
torial current atil the flow mite the Car. 
thbvan between the tlonds were exam- 
ined im order: to. compare what may be 
called the source of the Gulf Stream with 
the outlet as it leaves the Straits ef Plier. 
iia for the Atlantic. The stream off 
Cape Matteras, the flow outside the [a- 
hamas, ond ale south of Natitucket were 
al] examined, 

Some af the results of the investigation 
were surprising: The volume of the 
stream im ¢ hour's flow has been men- 
tioned, but the most viluable discovery 
was that it changes ite velocity daily ane 
monthly, and) that predictions can be 


THE NATIONAL GEOURAPHIC MAGAZINE 


nitile as to the times of these variations 
As the tides change m height on: the 
coast, su the current changes. in velircity 
in the ocean, The erpiatenal current 
lung the South American cost rms 
fastest about © hours before the moon 
erosses the upper meridian; between 
Cub and Yucntan the maximum. is 16 
hours before, moc in the Straits of. Flor- 
ida off Fowey Rocks it is 4 hours. 

These variations at certain times in the 
month amount to more than 3 miles per 
hour in some parts of the stream andl at 
ather times in the month mov be less 
than 1; mile per hour, | 

Dunne the month there is -another 
change taking place following the changes 
m the declination of the moon narth and 
auth af the equator, Twooor three days 
after the moon hus passed the equator 
the maximum velocity of the stream ts 
neirest the middle, hut whieh it never 
teaches: it is always to the left of the 
middle, and two or three days after the 


moon's highest declination the maxim 


is well toward the Jeft-hind edge of the 
stream. | 

Accompanying these chanyres the terp- 
perature of the stream Huctoutes. At one 
time during the month, also varying wath 
the declination of the moon, the direction 
of the currents, parteularly the lower 
ones, mecline shghtly toward the axts of 
greatest velocity, while at other times 
they mun more nearly parallel. ‘This 
cress an intermingling of the warm sur- 
face with the colder water of the lower 
strata, 


WHAT CAUSES THE CUCL STEAM 


The various theories as to what conses 
the Gulf Stream have heen given, but it 
aeemis that while Franklin's ideas: are 
nearest correct, they are not complete. 
In the tropical regions there 15 a steady 
newement of the air from east lo west 
known ae the trade winds, South of a 


certain line situated near the eyuator 


these winds flaw Fran oa southwesterly 
direction, while north of the eyuater 
they come from @ mere northessterly 
direction, The winds are not always 
trong, nor are they constant in direction, 
but they deo not vary omch, and then 
only tor brief portals. 


THE GULF STREAM Wi 


Winds blowing over-the surface of the 
water indice a current m the latter duc 
to friction, At fest it is only the merest 
skim that moves, but gradually the me- 
tion is communicnted from layer to layer 
writ at fast, if the wird ts long continded 
as in the trade wind region, the move- 
ment extends to lower depths, goo or qm 
feet, or perhaps more. 

These trade wind currents meet finally, 
the partial barrier of the tshinds forming 
the eastern part of the Canbbesn, and a 
portion of the flow escapes through the 
passages between them, Fron here it 
continties if$ course across that sea until 
if reaches the ohatruction of the Hen- 
durus and Yucatan ooasts, from which st 
escapes by the easiest route. which 1s into 
the (Gulf of Mextce, 

It has been fonml, however, that the 


water entering the Caribhean by this 


means 16 not tiarte than one-half of the 
of Mlonda from the Guilt of Mexien, and 
the other half is supplied fram a source 
which does net come onder the head of 2 
niensuratle current. The offer source t 
the teare comsed Oy the wind,  lvery rip- 
ple carties a certain amount of water m 
the direction toward which i ts flowing, 
itvespective of the current cansed by its 
fniction, aml when the waves become 
large. tons of water are hurled from the 
crest into the trough every time the wave 
breaks. 

In a large area like the Carthbean. 
having « coniparatively Constatt wii 
blowing over its whole surfare. this ac; 
tion Is practically a simultanenis meve- 
nent of tte surface waters to the west- 
ward and a contiiual escape of the water 
heaped np at the obstruction afferedd bys 
the land inte the Guif of Mexico, through 
the Straits of Fiorina, and into the At- 
laritie, 

The Gulf Stream would be litle felt 
on the coast of Europe did) it not recerve 
a great addition ty. its yolinw of het 
when en tute. This is lw means of 4 
geile flaw iron the northeast irade- 
wit) current that passes outerde the Car- 
ibbean Islands and the Bahamas. The 


surface temperature of this outside eur- 


rent is nhout the same im. its passage 
long the West Indian Islands ws. the 


Calf Stream in the Straits of Florida, but 
it is Jess violent In its movernents and 
there is less intermingling of its upper 
and lower wilters, = that it arrives off 
Cape Hatteras with a much higher tem- 
perature than that of the more turbulent 


Gulf Stream. 


Tv GOLF STREAM IPAS NOT CHANGED ITS 
COURSE 


Newspaper items are frequent that the 
Gulf Stream has changed its course, and 
to its supposed erratic movernent is lat 
the blame of every abnormal season on 
our Atlantic sealeard. Golf weed is seen 
up toward Nantucket, for exainple, and 
so the Gulf Stream must have changed 
its course in that direction. 

he fact is this gulf weer origmates 
it the Sareusso Sex: and is transported 
chiefly by the break of the waves. Some 
“if it enters the Gulf Stremm and may be 
curried by itte beyond Hatteras.and tir- 
ther exst, but the fact of meeting i in 
stritige reyions is not so much an inehiert- 
tion of a Currenh as it 1s that the wind 
has caitved a sex which has thrown the 
weed to leeward. Any strong southerly 
gale to Une eastward of Cape Hatteras 
will strip the littl gulf weed remaining 
tn the Gulf Stream at that pomt and 
carry i) taward the Nantucket Shores. 

The same infitterwe of the wind to 
transport the water without an accom 
panying current is seen at) Rey West. 
With a southerly wind the clear water of 
the Galf Stream is thrown into that lnir- 
hor in spite of an ebb tide, and it 1s often 
accompanied hy fragments of gulf weed. 
bot upon a change of wind from the 
northward (which is from the Gulf of 
Miexicu) the harbor waters soon clowl 
Uf. 

Modis recently the averwihelming Ty- 
tune ulisaster, which was due to icebergs 
on the horder of the eastern extension of 
the Gulf Streim, has led to the theary 


that the stream wits feeble and lad no 
heen Aowing with ite wseal strength and 


eo the bers were farther south than 
usual (Of course, there are periods of 
heat and cold—one year may vary no- 
ticeably from another—and perhaps an 
abnenmal amount of heat transported to 
the Arctic regions some years age hy the 
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stream may have been the cause of some 
of the hergs nm the Atlantic this year, bit 
when tt is remembered that heavy ice 
from the Arctic takes anywhere from 
one to proiahly two or three years to 
make the journey to the steamers’ tracks 
one Cannot trace the increase or decrease 
in quantity or size of the beres to the 
Gulf Stream, 

Doubtless the stream varies in velocity 
at different seasons of the year because 
the tride winds vary periodically in 
strength and tlirection. In the winter 
months: whe the northeast trudes are 
stronger, ther blow fram a more iiartlhy- 
érly direction uml at the same time do 
not extend to ae fara worthern lartude 
as in the summer During the latter 
period they have a direction mare nearly 
toward the west, av) although weaker in 
force probably contrite more water to 
the Gulf of Mexico and hence to the 
Gulf Stream than do the winter winds. 

These changes in the winds, however: 
are felt in the Gulf Stream by a gradnal 
increase or decrease in its Speed some 
lime after, the maxinum yearly strength, 
for example, coming in QOetober, while 
the maximum trade-wind influence decin 
July and August, 

A temporaryoor a lucal inerease or de- 
crease i the force of the trade winds 
would lave bor Htth effect on the Gulf 
Stream, because the current is due to the 
average condition of the wind over an 
aren Of hundreds of thousands of square 
niles, and this average doce not change 
materially year hy vear 

Sometines a kyw hangmeter in the Gulf 
of Mexieo, accompanied by an abnormal 
hich on the southern Atlantic coast, will 
caltse A reverse flow on the sides of the 
stream in the Straits of Florida for a 
‘hort time, bat the weerergo of the 
great mass of water quickly reestal). 
lishes the totmal current. 

There is-every evidence that the Gulf 
Stream i gorermed absolutely ry law in 
all its Variations: its course through the 
ocean is withow! dooht fired: tte fucttin- 
tions are by ‘lays, hy months, by sea- 
sous, or hy years, but they do ant vary 
materially one vear from the other, So 
we may conclude, of all the physical 
forces on this earth that are aithject to 
any variations: at all, the great ocean ctr- 
rents are most immutable, 





\NT HUNTING 


GIN EQUATORIAL AFRICA 


WITH RIFLE AND CAMERA 


By Car. EL Agerry 


With Photographs by the Auther and Copyrighted: ry Carl &. 


NE evening m Upsala, when 
| father disemiaged after a day of 
unsuccessful ‘effort to locate ele- 
phat we suddenly heard the ajuecal of 
an elephant far te the enst. The squeal- 
ing and trumpeting increased m ire- 
quency and eistirieiness uiritil im an hentr’s 





time we reulized that alarge herd was: 


drifting slowly in our direction, Ey 
eleven o'clock they had come very close, 
me within two hunitred virds of camp, 
and on three sides of us The crashing 
Of trees and ithe squealing and tranipet- 
ing as the elephants fed, quarreling over 
choice morsels, resulted in a din such as 
we bad never betore heard from cle- 
phants: 

Qurimen kept innumerable fires going 
for fear that the elephonts might take a 
noon to raid the plantain grove in: which 
we Were carnypeed. aml at daylight [ was 
of for the days hunt. The berd had 
drifted down to the forest eile, forty 
mintites frm com; in fact many of them 
had entered the forest. For o comple-of 
tiles we traveled thovigh a scene of dev- 
istition. stich os a cyclone leaves in its 
wake: &foot grass trampled that ex- 
cept for here and there an “estan!” thiet 
had beer spared: half of the cite 
trees twisted off and stripped of hark, anc 
of all branches and leaves. 

We approached within a few homdred 
vards of the forest, where the grass was 
uthisturbed except for truils showing 
how the clephants at daybreak trad 
trekked through im -small hates, single 
file, When about to cross a litte worded 


vulley, we Hhouigtit it wise to stop ane 


ea tlhe top wt 
discover’: g ow 


cake over the stinwtiotn 
noomrdiss of rocks we 


feeding cml 20 vars - away and others: 


all about in the liigh griss hetween us 
and the timber (see page 754). 

There was. clear passage ty a rocky 
clevation (oo vards to the left, for which 


Akeley 


we made, and while standing there, 73 
feet above the level, |] received ont im- 
pression of Africa that must remain with 
ime to the last. 

There wis nota Lreath of wind, and 
the forest, glistening in the morning sun 
light, stretched away for miles to the east 
and to the west and np the skope to the 
north, Here aod there in the eh ETUAS 
that intervened between our perch ani 
the forest ede, goo yards away, were 
scattered dlephante singly and in groups 
feeding aml luafing along, to be swal- 
lowed by the dark shadows of the dense 
forest: side, 


SCOUTS IN ACTION 


From the pulley. which [ had starte! L 
cross alittle bre before there stalked 2 


vor 400 of the great beasts, their badien 


shiding with a fresh conting of mud and 
water from. the pool where they hal 
drink and bathed. As is usual with big 
hetds, they had broken up inte small 
hands on entering the forest, anv] now, as 
the last of them disappenred ite the 


coover of the trees. a fuller a tation 


ai the surroundings suiidenty dawned 
inan me. From a mile or niere in either 
direction there catie areverberating rear 
nnd crash as the great hordes of monsters 
ploughed their way through the tangles 
of vepetution, smashing trees as they 
quarreled, plaverl, and fedl, all) regardless 
of forestry regulations, 

Where the littl stream-at the bottom 
of the guiley entered the forest, trowps af 
lack and white Coldbus monkers were 
racing about the trees, swearing at the 
elephants. From the tree tees dietepacr on 
the forest two or three troops of chien- 
pamees yelled and shouted at one another 
or everything in general, baboons barked, 
and great bornhills: did ther best to 
drown afl other noses with therr chs- 
cordant raspmg chatter, 





" i = A ih . : i. 
fe lecwuduciryt unitire erinies teetects tle Ascii ls tig ret ea wilt Le Ma 

moment when, alter fearing tlre &: vot | ie WidMiw bea be carn face te 

with om i the wreat beast= im the di a ek thee ini When leaving carp | fig 


i as Lain r [ ' , wy i i Le = hi ' et, Tide e 
jd ta Mere Abelev. te ieectilar rind, the ens chook itt chephant at Och Kemer 


i 
| 
F r i 1 
. 1s a 
ik [ deciiled to take 


bering thit a4 [ eae tip with hintormg mt the Pear 


wirtoilTrawtit al ‘oh we T= Shit . le - e- i. ial itt ra a | i | "1 LL! | a i Leia t. 
a] Sane Bh OTE Io hil TMsSs, AS WN I mre twat a Lite a Monn 

=a | a i a bea t : i | F | f hint jn} ia i | rT bly Te i al | ont Wo ne I oh ae | | ee eli 
real teri EEL | is PPO @ pPLnatit, Tere ee ee ul wilt Litt, Let - LEPC. ile Lint a6 be 
reeliit, | certtuiied plhiitowtopinng mentiere of tbe fier ‘ier 3 Prat Teagrs 





[eee tiki AS yt ae] aie ayinh Pre E Pi | ak Ine i} a. alll, PALLY ls 1s im Ws . oOo wc | jaja fas iLil hie ped 

¥ Li 41 a4 C el j “LU ae | ihe ! a! Bel i a R "al ee j ee ili | 1d 

aE SMCHS Yo fad Ae GIG Ji) iano jv ciw? Rayo a PT ae Md. Be er, aah rhe oes if 0 Boye) we Yd hou He a r re 
mle PAMOuM. Jcfe Ways. aw “ae OU pup ahy ps SLD POL My [PERM Ray Ribane SAA atta 4 Hiuiwovedde uo AA, 


Te a pv Seg Qe PL] 


VVHAH TM WED oS av hha 





Opi it duiyth | hatin ALLL el fa TL pti lik ir SU LAL rity t oP eg i ey pili ay bit sheng) i ju ao Lal eek yee b hiaal 


F ' i 
gee i) a Peay aft Ht On ahr Mikey SPR e ai [, jpaey ju aria mT OF at ayn Pint Py eso ay i 2 parry | Wl Woo Dy fo Aid 


AR) NJ AY Me ia EVO AT LAWS TE OR OA V 








Cts Ti 


PLE A 


PHOT 


Kt NT 


LA 


RE 


P=. 
i 


I HEL 


t 
bree 


erie 


Lay 


rebiael 


at iy " 


isd 


Surddenly a cow elephant at the edge of 
the forest just in front of us uttered her 
peculiar shrill scream of warning. Not 
only the elephants, but all the other forest 
folk, paid heed and instantly were silerit; 
a motnent lefoere the noise had been ap- 
palling; the silence now was even more so, 
Ther there cane a gentle rustling sount| 
like that of lenves stirred by a breeze, m- 
creasing in volume until it sounded like 
acmighty windsterm in the trees, 

I looked about to see whence it came. 
With my glasses | sooured the forest far 
aml near, lot nota visible leaf seemed 
tm stir, “Then t realized! that the scamnd 
was made by elephants on the move, 
hastening away from danger—the scnf- 
Hing of their feet among the dry leaves 
on the ground and the scraping of their 
sides against the equally dev leaves of 
the bushes; Ina way this was even more 
impressive thin the great din or the 
Heath-like silence preceding. 

The old cow had caught a whiff of mr 
tainted by man and all obeyed her warn 
ing, Ina few moments the mistling sub- 
sited; the monkeys and birds returned to 
their normal state, The elephants had 
evidently setlled denen without going far; 
but only at rare intervals duting the rest 
af the day did we hear the. squeal of 2 
chastised youngster or the breaking of a 
tree, 

With oy gun bearers | went down tnfo 
the forest, Trnils ertsscrossedin-all di- 
rectinns, ao that it was imprssible ti fol- 
law a given trail any iistance. A band 
ofa dosen or so got our wind and passed 
usin confusion at close range. birt the 
tush was so dense that [ hud tit small 

linpses of them, A mile into the forest 
Sieiiiahk ws te un irregular clearing, 200 
by 500 yards in extent, alinést bisected 
ly a “pentnsula” of forest. 


A WARLIER MOTMN ER 


At the base of this peninsula T nearly 
ran against a young boll, ane af a een 
siflerable number, as I soon discovered. 
The whole herd began working foward 
the point of the pentnéula and | ran along 
the ooter edge to head them off. Just 
as the leader emerged from the rarinit, 
they saw or winded us—shifty, uncertain 
breeves had sprung up—and they turned 
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back. [ ran into the timber to try fora 
better view of them, | soon found my- 
éelf facing a cow who, salieciteas for her 
very young calf, had wheeled about, all 
uttention and menucing. 

Fortunately, at the moment we were 
partially screened behind a clump of 
sail trees, anil as we remamed muotion- 
less the cow's fears were soon allayed, 
and, turnitig, she eave the calf a boost 
with her trunk and followed the herd, 
which was moving oft toward the clear- 
me an the other sire, 

furrying ont and around the point, | 
found the herd in the clearing, rounded 
up in: clage formation, conscious of the 
presence of an unseen enemy, There 
were about 25 elephants, mostly cows, 
and just as | was on the pomt of 
hacking off to a safer distance, thinking 
there were no big bulls im the lot, a fine 
pair of tusks appeared at the near side. 
A clump of bushes offered cover for a 
tear approach and | went in quickly bo 
within 20 yards of him, and as his front 
lee wre thrust forward offering: a gol 
opportimity for a heart shot, 1 tired bath 
harrels of the dovble rifle in qiick stic- 
C&SSION, 

HEXOEHING FIRST Alb 


All was commotion as T seized my 
second rifle and, seeing that there was 
ie direct charge, retreated same so yards 
te the top of an ant fill, from which | 
comld: see what was poi on, I. then 
Witnessed a scome such as | bad heord 
descrited aril winch | had been keen to 
verify. A number of cows were clus- 
tered about the bull, for he had fallen 
30 vands from where he was shot, and 
with their tusks and trunks were doing 
their beat to get him tipon his feet; the 
remainder of the cows were doing patrol 
duty, tushing about im at increasing cir- 
cle, searching. for the source of trouble. 
That meant oe, so. 1 retired to a sate 
distance and waited for the atmosphere 
to clear. 

This bell, stood t1 feet 4 inches high 
atthe shoulders, and the tusks weighed 
o> and 10 potmds respectively, while 
the circumference of the front  fiocrt 
around the sole was G74 inches, the 
largest recorded. [ believe (see pinto, 


page 789). 
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The following day | went into the for- 
est again and soon came wp with a herd, 
hut in cover so dense that an inspection 
could not be made, We worked with 
then for hours, earl hinally succeeds] ity 
driving. them out mto the open, but wn 
fortunately the grass was high and 1 had 
mt sicceederl im gaining a point of 
Vantave, when with ingry grants they 
donbled havk to the forest, 

45 71 turned to follow, rs abterituint 
waa called to a commotion in the tush at 
Lhe edie of phe torest Sie oe vards Lo 
the left, Another herd was coming out 
into the erasslands, and from the top of 
an ant Will [saw them distinctly as they 
passe over a rise 50 vards away. There 
were t2 cows: IL waited a few moments, 
thinking that, as often happens, a ell 
miurht follow mm their wake, The cows 
had passed on toa distance of 300 oF 400 
| was about to leuve the ant 
hill and return to camp when from. the 
direction of the cows: there came a low, 
ominous tamble ike distant thunler. [It 
rua tad ige 
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wae not very unlike the angry 
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ELEPHANTS 


sounds we harcl.si trevucntly heard when 
ale ly elephants, hwit if wes olin talk anil 
nent trouble. 

\ hasty glance ansaid convinced) us 
that there was but one Hing in dio, to 
stant and meet the charge from the ele. 
cation where we were and from which 
we could see, [ft we breil to rscape tO 
one sie or to the forest we could not see 
them over the high grass before they 
were Oo iS. 
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The mmbling was repeated two oor 
three times, increasing in volume, and 
was then followed by the wild: shriek ot 
Hie augry cow ahd immediately taken up 
ly po others as they charged toward we: 
They came half way and stopped tor a 
moment. They haw] Jost the wiod, Tat 
Mminediately caught it ae uN, and tiring 
an] screuming with redoubled energy 
cine into View over a slight rise. It was 
fh isconeerting specctinc ie Their grei 
eira. at full spread, trunks thrashing 
wildly, a roaring, Screaming ass, 40 
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hel on 


miuddy eccnind inti it had become a nearly symmetrical spleere, Ther had evidently relied 


it to tha-point from a conamerotle distunce, as tt was of Vlack ecatth, while the groom! 
where plhetopraplusl wie wellow. Faby eleplamta, Hke moxt vourge animalsa,.are fond of ff 
frolic with one avather stm! einen at tie expense of other animals, ae iay whale 


es ea go farce herd of elephants that were froding rh ic opposite tide of @ ravine, we 


met a herd of buffilo in the 
vert OT they stacy) across 
herd om] gare chase, equeutin 
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tons. of frantic fe 
penance. [ remember thyat 
gick. 

Were they to continue im a strght 
course they wart pass at go vards: then 
4 lish on our part ta ofe side and we 
could jose them ond ‘be safe, When they 
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were nearly opposite us; however, they 
ether saw or weuded ws atresh nid 
Wheeled) <traight in, with a burst of 


shneks, A shot from the hig cerdite :riffe 
stopped the ieader, tan, encouraged by 
the others, she cane on, only ta be 
knocker down by the second shot. ‘The 
others crowded about her, sniffed and— 
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It wae in Awenst, 100; that we left 
New York, commissioned by the Ameri- 
can Miseom of Natural History tn se 
cure spc imens for a prow of Adrican 


elepliants ce began serious work on 
the asin Gish Mateau, knowing that 
there we should be able to secure the 
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plan ta, andl we had reason to Here that a 
lange Teall might be found-on the platean 
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passed, ‘The average vale of ivory in 
thre herd would not have exceeded S20 





per head, not enough to cover the damage 
done by them in one year. 

Coming south from the neahhborhood 
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the sunumtt ct thie Feacaro 
Hills. when we detected-a herd of about 
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the <onth. As we watched them they be- 
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ately reached the base of the ‘hills, 
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fround awas occupied hy two herds of 
bitttalas. and as owe went down: to look 
the elephants over at the foot of the |iills 
we jumped the third herd of buffaloes in 
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the bamboos, There were over three 
hundred in all, 

. itt ts penerally understocel that lange 
hall elephants are more frequently te 
found apart from the herds. but our ex- 
poy nne does not bear this owt. Three 
bulls that we have shot, having tusks 
each weighing 100 pounds ur over, have 
been herd bulls, ih Uganda we often 
found bulls unaccompanied by cows; 
singly and in small herds wumbering wap 
to 5 mdividuals. but it was not among 
these that we found the largest tusks, 
We have found the large old bulls enjoy- 
Ing the society and protection of large 
hers of cows and young animals (see 
page 759). 

A GUARD OF HONG 


One splendid old bull well known in 
Uganda, who has been seen by many 
hunters, is so well protected by a large 
herd of most aggressive cows, who charge 
at the slightest intimation of danger, that 
he still survives. These old bulls are 
very rare, for when a ball has developed 
tusks of So pounds, which is at quite an 
early age, perhaps 25.vears, he becomes 
the target of every hunter, ative or 
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White, who sets eves upon him; thus it 
i only the more crafty or timid indi- 
viduals that, seeking the protection of 
large lierds or clinging to the more in- 
accessible regions, such as dense forests, 
Manage to survive toy a ripe old age and 
develop a. full growth of ivory, 

The best bull at present in our collec 
tion for the group isa young adult stand- 

we ul feet 3 inches at the shoulders with 
tusks of too and 162 pounds respectively. 
These ate voung tory, and there cin be 
no doubt that were this elephant to have 
lived 30 years longer they would have 
attained o weight of 200 pounds each. 
Such tusks are not abnormal; they are 
simply the tusks of a good, healthy bull 
who has been intelligent and lucky enough 
to keep his life until his ivory was full 
grown, 

It would seem werth while that the 
world's permanent record of elephant life 
should contain a specimen that wWhustrates 
the fullest development of the African 
species, the finest living representative of 

m Tice of animals, Such an elephant 
can be secured now, Int at will soon be 
too late, for the remaining monster speci- 
mens will be killed for their Ivory, 


ZANZIBAR 
By Mears. Hargis R. Cuitns (ELeanor STUART) 


| y UNDREDS of tourists and gov- 
emment employees, on the mari- 
ifold errands of empire, see the 


town of Zanzibar without knowing much 
of it, or ever exploring beyond the Ger- 
manor English tennis clubs. Put this 1 
less remarkable than the fact that mer- 
chants, priests, secular missionaries, mili- 
tary and diplomatic whatnot, Indians, 
Arabs, Parsis, and Enropeans (as tnecon- 
spichous artisans or petty traders’) act- 
wally live in the town year in atal year 
out without so much as walking half os 
mile beyond the terminus of the little 
American railway at Bu-bu-bu, a village 
a few miles from the town itself. The 
precedent for this neglect—and the social 
fabric of Zanzibar 1 dependent on prece- 
dent—is undouhtedly the indifference of 
the early explorers, who fitted out cara- 
vins in the old town; ane, beat om rhis- 


covering ib yolomna or a Tyan far afield, 
never wasted time in wandering alt 
the glonouws island itself. 

Om the first day that one leaves the 
road behind and finds oneself at large in 
the dense preen of Zanzibar’s titantic 


werdure one 1 conscious of a newness 


Of interest as when one feads for the 
first time some book of very distinctive 
imaginative quality. 

The woods and fields, the “shambas” 
(plantations), are ike the cantetits of a 
Brohdignagian glass house: the colors of 
fowers and trees themselves are so ele- 
mentary as to seem bhke a child's concepe 
of beauty in mature, and when, unex- 
pectedly, without preparation of any kind, 
the sight of the clowe trees, shining green, 
ted-stemmed, syrmnictrical, stretches he- 
fore one, with the ultramatrine of the 
Indian Ocean as a background for their 


ZANZIBAR 


unequaled loveliness, the beauty of the 
whole writes itself on the memory of 
the niost commonplice of observers as 
an indelible delight. 

The island, about the same size in 
square miles as Leng Island, ts of a cht- 
ferent shape, being shorter and much 
treader, [tis one of Great Gritam’s pro- 
tectorates, but Sayyid Ali bin Hamoud, 
its present Sultan, has political instinct 
and a spirit of progress. Since his ac- 
cession he has materially bettered this 
position and exalted his dominion in 
European as well as British eves. 

To the south of the town the landscape 
is less redundant and riotows in vegetable 
expression, but goats abound, and’ fied 
all they need in the way of food to make 
them marketable. 


A TROPICAL PARADISE 


But to the north the mango trees, 
palins, cloves, and every form of orange 
and lemen crowd thick and gloriows under 
the mest primitive of husbandmen. Just 
as Africa itself is netted over with aim- 


less footpaths, su is Zanzibar vemed with 
little tracks worn deep into the living, 


green so long ago that no traction fol- 
Vive the feet of thoge who, made them. 
That black, furtive, futile being whose 
American enfranchisement convulsed the 
United States still stands there at the 
dear of his hand-hewn hut tke a crea- 


ture potentially human, but lovable be- 


yond telief in these SpRrUp IRE -stir= 
roundings, knowing hirnse f to be but 15 
minutes out of the jungle, and as one 
once said te the writer, who was endeay- 
oring to tell him of the civil war, “hap- 
jier when he tives near to the leopard 
and the trail of the things that eat and 
are eaten than when the shadow of a 
master’s hand is always on his shoulder.” 
THE O11) SLAVE TRADE 

The industrial life of Zanzibar has 
changed three times since David Living- 
stone cried for mercy forthe black man, 
who sorely needed it. Under the Arabs 
the town was a slave center, where the 
poor creatures, who were caught im the 
course of one of Tippoo Tib's “war 
walks” into the interior, were brought to 
the island carrying ivory, and prepared 
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hy various heavy-handed methods for 
service as:slaves:in the Persian Gulf or 
in the shambas and warehouses of Zan- 
gibar iself. The Arabs achieved the best 
negroes imaginable, whatever their meth- 
ods may have been, and when Englanil 
ruined Tippoo Tib by her slave regula- 
tions ivory took the place of slaves as a 
trade staple, and dealers from hither and 
yon brought their ivory for sale to the 
quaint Arab town, whose sanitation wis 
theta by-word of the Eust. 

The bodies of dead shives were fre- 
quently put out on the beach by Arabs 
too inhtmuan to giwe them burial, and 
animals who had died were disposed of 
in the same fashion. Bath water was in- 
formally evicted through harem win- 
dows, attd all the wanton waste of the 
cooking department in large Aral houses 
was banked up by the kitchen doors. 
There is a tendency to that sort of thing 
still, but Dr. Spurrier, Zanzibar’s health 
officer, untraineil asa sanitary engineer, 
but essentially scientific and resourceful, 
has removed Sir Richanl Burton's re- 
proachfully apt epithet of filthy in con- 
nection with Zanzibar town: 


THE CLOVE INDUSTRY A ZALVATION 


Bat the third and last phase of indus 
try in Zanzibar has been its salvation, 
and will keep it alive as a place of im- 
portance long after Mombasa has caught 
up with and passed it as the center for 
general trade and the entrepot for the 
African Hinterland. This last phase 1s 
clave cultivation, and the history of the 
clove in Zanzibar is a record of such 
pliick and foresight as muy well teach a 
lessen te the prowl Saxon who con- 
siders his race a monopolist of both 
qualities. 

In 1860 an Arab named Telim hin [see 
came up from Mauritius with a handful 
of cloves im his pockets and 2o0 plants to 
put into his shamba. His idea of agri- 
ctihture was very unique, and he only m- 
tended to persevere in clove culture if he 
could depend on a crop after every neg 
lect and affront had been offered his 
trees, ‘Their beanty (cloves are a kind 
of myrtle and exquisite m appearance | 
excited the interest of Said Burgash, 
about to become Zanzibar’s Sultan, and 
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he wrote at once to the: Moluccas to ab- 
lain the finest plants which ecoull ‘be 
bought for money, 

Two Dutch ships brought them in an 
inusually short time, ant the Sultan, the 
tiost remarkable man Zanzibar has ever 
produced or associated with its fortunes, 
sent out. numbers of his henchmen to 
compel laborers from every side to get 
the plants into the soil immediately, He 
had read up the whole subject in a boot 
of French authorship, which he had 
caused to be written out in Arabic, and 
saw that the enterprise had a great mer- 
eantile future for Zanzibar, He knew 
that the land's supreniwey as a trade 
center would pass, and he heaped to make 
it with Pemba, the extremely fertile but 
rather uninteresting: island to Zanszibar's 
Horth, paramount inthe world of spices. 

In 1472 4 cyclone blew over Zanzibar, 
which tprooted all the clove trees and 
blew the cocoanuts flat to the earth. with- 
out breaking them. 
were blown into the sea: many were 
broken off short, Within a week after 
the storm Saitl Hurgash was rounding up 
his laborers again and sending hither and 
you for plants, which he presented to the 
poorer Arabs, who hal seized on the idea 
of a crop which could be sold to Euro- 
peans, and had put their all into the pur- 


chase of plants and slaves for their cul- 


Cire, 
THR WORLD'S SUFrTy 


From that second planting comes nine- 
tenths of the world’s clove supply today, 
and when one realizes that the least cut- 
put of cloves per annuti has amounted 
(from Zanzilar alone) to 80.000 bales 
and the greatest output ta 200,000, and 
when one furthermore realizes that the 
gevernment claims as tax one bag out of 
tach five, one may catch a vista of Hur- 
gash’s dream, and concede that even the 
Oriental has in part the greatest of men- 
tal attributes—imagination, 

Qmne might write a book on Zanzibar, 
and in the hurry of ite beauties and the 
horrors of its mysterious catastrophes, 
like the smallpox epidemic or the bu- 
honic plague, forget to tell the half of its 
wonders, [t will-alwavs remain in one's 
mind like.a soiled page of the Arabian 


Many clove trees: 


system remain: quite uecha 
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A i with what promised to hea spleri- 
did outcome rumed by some fearful vie 
itation of cyclone or of sickness, Prt 
the mtrinsi¢ strength of the island con- 
tinues in the clove crop and has attracted 
afl enormotis quantity of Indians, who 
are fast driving oat the Arab and keep- 
ing up a desultory intercourse with India 
for caste reasons. The penalty for visit- 
ing Aanxibar is the lightest inflicted on 
any Indian who travels; he is merely re- 
quired to wash in the Ganges, so that 
emigration to Africa’s east coast is vir- 
tually encouraged, 


THE MELTING POT 


To realize Zanzibur's. cosmopolitan 
quality one must reflect that with the ex- 
ception of a handful of the Wa-Hadimu. 
or original people (Bantu) of Zanzibar, 
no ome lives there tor any reason except 
Teed of gain or acquiescence to coercion, 
‘he Swahili boys are a compromise be- 
tweet the Arab masters and their savage 
women, One sees Nyassa children black 
and glossy as lumps of coal, pointing at a 
distinguished ald Arab as their father, or 
slim young Galla hoys, leaning in their 
coffee-colored periection over likes 
crammed with blue water lilies, claiming 
kin with an Indian as a parent on one 
stde of the house anid a stim Somalt on 
the other. Mohammedanism knits them 
together in its strong embrace, while only 
the Indian women secured in the Zenana 
ed by travel 
and the different mode of life which a 
hew country affords. 

Much good ivory still comes to Zan- 
zibar, bur the world’s supply lessens 
yearty, while the demand. for it increase 
month by month: The best ivory in the 
world comes from Benadir coast (Ttalian 
Somaliland), and as a return American 
entton and oil find their way to the Bena- 
dir ports—Mogrlesho, Barawa, and Mer- 
ker. For four months of each year these 
ports are closed, and the “dhows,” or 
sailing ships, which take up case oil and 
cotton carge from “Zanzibar, together 
with flour, sugar, and candles, stand 
stacked in Zanzibar's harbor, waiting for 
awind from the north again to promise 
‘afety on that sandy treacherous shore 
of [hwnadtr, 
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The fanny of Zanzibar is meager. In 
1873 un hippopotamus dropped in from 
Oennon East Africa! and whatever ex- 
ists in the way of wild cat or pig to the 
vorth of the istand is quite as continental 
in opin, Ona small and neighboring 
island a very peculiar rodent exists, for 
which | have never heard even a native 
name, But the insects:of AZangibar, ab 
though rarely venomous, possess a ya 
riety that is as extriordinury as their ac- 
tivity. There is the “breaker of saucr- 
pans, a green thing, terrible to behold, 


VOLCANOES 


Py, URING the first week in June 
BKatmat Volcano, m seuthwestern 
Alaska, which had been gener- 
ally believer to be an extinct voleano, 
trexpected|y burst into violent eraplion 
and contimed active for three diys. 
Vast quantitiés of dust, pumite, and 
stones were ejected alutt Soa dense was 
the clouel cast mt the heavens that the 
people in the village of Kadiak, ‘about 
100 miles clistant, were in total darkness 
for two days. All the crops on Kadiak 
Island were destroved by the ashes: the 
fish in the sea andl in the rivers were 
killed andoall water supplies were poi- 
saned, Through the courtesy of two 
members of the National Geographic So- 
clety, Capt-Commandant EP, Bertholf, 
US. R. S.and Mr. W, i: Erstane, of 
Kadiak, this Magazine publishes a very 
unusual series of views of the remarka- 
ble tall of dust amd-ashes after the erup- 
Hen of Mt Katmai As all the pheto- 
praphs were taken at least roc miles 
from the yolcano, the reader can infer 
the tremenlinis nature of the cataclysm 
which could depesit such enotmoys 
quantities of dust-and ashes so far away, 
In the pictures Kadiak and vicinity 
ippar wrapped m a mantle af <mow, 
but the white covering in reality is the 
white voleariic dust. At the time of 
year the photographs were taken this 
Temion 1s always as green in vegetation 
and foliage as anv part of the United 
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and an army of ants, ty different regi- 
inentals, the mosquito in its more harn- 
less phase, and an occasional centipede- 

The housefly 1s almost unknown. 

fanzibar is perhaps the most interest- 
ing town to. the negro thot the world af- 
fords; plenty of old slaves, who haven't 
seen it for 20 years, dream ceaselessly of 
Ht, When a t2mile walk would bring 
them to its market-place. And we, who 
have known European kindness and 
African quaintness within its far-nway 
borders, tam to ourimemaries of it-after 
months of abserice and acknowledge it to 
bea place of happy dteams, 


OF ALASKA 


states. All the land was. covered with 
grasses, plants, and shrubs, whose lnxu- 
rant green is buried under the heavy 
fall of ashes, and a beantiful landscape 
changed to a acene of desolation, | 


EXTRACT FROM WEPORT OF CAPT, K, 
PERRY, U. SR 4, ON eRARD THE 
REVENUE CUTTED “MASNING” 


On June 6, i912, th UL &, RR. S. 
steamer Jfanning, lay moored at the 
wharf at St, Fun, IKadiak Island, taking 
conl About 4 op. m., while standing on 
the dock, | observed a peculiar-lookime 
cloud slowly rising to the southward and 
westward, and remarked to a friend that 
it looked like snow. Later distant thus 
der was heard, amd abouts p.m. | io 
ficed light particles of ashes falling. At 
® o'clock the ashes. fell in considerable 
showers, these gradually increasing. ‘The 
cloud tank had spread past the zenith 
when T observed another bank to the 
nonthward, and the two met about 3 
degrees above the northern and eastern 
horizon, Thunder and lightning had be- 
come frequent at 7 o'clock, very intense 
at times, and though lacking two hears 
of sunset a black night had settler down. 
lt was impossible, owing to: electrical 
comditions; to mse the wireless iLpparia- 
tus; consequently no information coli 
be sent ont, This was also found to he 
true of the Woody Island naval wireless 
station, Specimens of the deposit were 
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taken at various times_and it was found 
te Consist Of dust and fine sand or gran 
nics At 12a midnight the thunder and 
belt nine diminished. but i comtimeci 
intermittently until the storm (it thts 
term may be used) ceased, on June o 
The morning of the 7th dawned with 
volcanic matter falling, and tt comtatierd, 
altthourh gradually diminishing until 10 
oom, When it ceased. We then believed 
that the eruption was over LHL Gt thus 


trite fh) knew where the eriptict 
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Pen. Vvalanches at ashes on the neih- 
boritig tills could be heard, and these 
forth siftocating dust. 
Afen often collided in workmg obout the 
tlecks, | low cof the 
lichts and lanterns failing to dispel the 
Ww Tul The crew kept con 
stantly at workowith shovels, arid Sstreans 
of water: from) the fire mains were play 
ing imcessantly am the deck im what at 
times seemed a vain citort the 
shith of 7b cad) 4 bagrchen hells at 
the Greek church mothe near-ly. village 
tiwimed wut in the blackness, and there 

if o tin 


any of its followers a 
pet) el) ls Cierr Wiy tee Tk czl| ich THE VET, 
| might state at this pom that J 
the catastraphe appeared more 
itt St. Fault than at the near-in 
ments, lecause cf the 
af volcame debtis that swept 


the hilfs 


: 
setit crhinds of 





a teelile electric 


darkness, 


» CPE 


li 
rps 
| he 
= a Dee 





were few tl 





=. a8 
believe 


a | 
Terrie 


elise to the town, addmg to the 
fall from aleve 

\t roa. m, the people of the village 
had «ught shelter m the warchaise of 
the wharf and on the MWanniay—about 
B35 st wic—anidl others were died later 
foi ve the salmon cannery, and 
the people of Woedy Tshuncd, 

Shortly before tram. Liew. W. BR 
Thonipseatt, of the Waning, itifermed 
me that several men were cut off int 
about one-half nile a 


He stated that he had a 


ice) 4 





Mitinery mtant be. 


li MW CT it ck. 


MTEC AT 


citn hr sun] 


1 wal et Le Te | 


PAY Aptos a Oo! Ip) JO 4S Se) ayUy oy, SOP el ee ey PuAie) ayy uy ipilap aay 


list 





WATS) UNM SYS Ao A 


| | I anf 


ptt I 


a 


a 














- - 
_ ' 
® ~ 
. a 
= 
< hel 
. - ; ' — 
he 
i — as = - = ——. . 


Mier by We J. raking 
THE A.C. COMPASY UWELLIS TE HUUSE AT LALILAK 


Motel broken cdiwe fram weight of-oshes: ‘The depesdt Were was 2g inelies thick cn the 
level Jie La, MHS 





Plictia bee WT, Bapehkeeess 


TESS CE AT RADIAK MADE WNINAARITARLE BY TEE FALL (OF ASHES 


\ sSiute wreck] the rear of this house and the Tiving roome: drifted half Full Note the Tin 
shicw ine the level of the ashes in this arprcleee fee tle deft Tum ba. be 








hHE DOCK AT ST. PAUL, OX KADIAK ISLAND, SHOWIAG THE BRAVE PALh 





Flute by iewt J) Fae, OL BRS 


OF ASTTES 





, i= 


rc 


Hite Tie WU 1 raise 


OS TRARD THE “METHA NELSON AT KADIAK 


sll fell the | 


on MN i an tj 
off, Jume.g, yr 


Ashes were still falling sHgltly: when this was taken, he dicjeeait bere 
isi 
Tif 


vs 


is 
: si elt 
ibe SEP 


dav of the disturbance: the fall of the feet day hail been Pavel 


well cleared 


Lona 


. i 
Meelis, 


“i 


5 "™ 


pee 


Jin 


ae 


7 


=a 


- Prey 
qh 





VSTi FT 


ls = 


asttes Trem fulletele wahnche crushed ay frist are) pierce 








ERY DE! SCENI 


i 
= 


party willing to try airesene antl] asked 
fer orders. T replied that [ dared not 
sTve fim orders, for iteoneht be sending 
tTieti fi that tee sorvct hoe pares 
had iv permiksion to make the atten 
Fhe Petty at ores tlectded to -en, dlepart- 
ing at tp o'clock, and returned ; 

wit men at be ph. om lt 
Wat an here act deserving ot hnyethest 


Coie nila teen 


lace | 
A ath. iit! 





| 
opel la Batis 


J 
thie rceecuciti 


tall of ashes 
rerlilpal 


le cutre tral 


\t 2.30 poms Tune &, the 
decrensed. the skiee assume 3 
coler., amd finally objects 
wisthile, Li clothed and festocmmerd 4 
ashes, nivthine loekced fanilis 
freqiient (hsturhanees were still 
felt, touch fear existes] that worse we 
atill ii 

Tie 
pense, Lit 


ait) fe 


Sci=m 


ive 
WPHE OT the RO wie spent i sis 
when the moaning of the ath 


dawned nol all grecipititien of aehe daa 


emacd, iboawas feltcthat the ernie was 


emu wel 


t 54 
ary AL 


Sone ine during. the 


14 ce 4 


aver 


thie 14 ire li Tah) tit 


. | = 1 a ch + | ‘ 
Wis TeSiroaiver, fi rere drrailpless TUE Sel SL 
| earl | if 


eee ee | " a eee ii] ic rau i 


int! I2 a nitesage reached me Tren 
Licvuienant Thempeon, om chlitee of the 
edonwdo expedition, advising that he 
hal been in the vicinits of the voles, 
Which was Alt Kateri, ce the niavirilonl 
the Shelvcct Sbrrast 

oring the oth, wth, ane Tait 
peatanee Of the skies seenied to indicate 
that some sbstance was held im suspen 
Sr, atid at ties meet wupleasant ani! 
frases filled the wir, makoip 


breathe 





Lath. ah 


qdithciuht ti 

The otithank for the futare of 
ViCInh Eat present a problem Whole 
the beh are now very ecuree, it ts 
oriells lwelrevcdl that thes will return 
Way wirdens wave been wocovererl, tut 

enka 9 thes pire wlan e minich thie dea. 
ar, antl their predict will be greath 
missed by the natives atte are fini 
HF Ff little fereer| ny thy ritlsreles, we hets 
tte deposits slid dawn. tut all the feed 
i wprepmited with sand and 

The officers and crew of the 
rendered Pallant and woitlnehmg services 


threawn an ordeal that Wa ariductre ane 


tis 


Tee Ty = 
i ' 





i 
; 


Liens, 


a Le | 4 
8 i | 
i i | a il & 


Lerroricuit bewevrnel 


cane Fretmuin rom Peeve 


descciptwc, Fed 
the highest 
compliment to many of the infebitants 
of Kadik, who by their cournge and 
forcetfuiness cif self in thie time of peril 

WILY ITT 


atte) sitering 








CicK be rmted Wh 


1 sin 
ing: help.to the wreak 


1% v | 
every 


Ration Voleuno is one oof the long 
helt of active and extn Vlask: tf Yao 
which extend for 
Perineal, along the 

kan Peninéila ariel Aleutian Islands 
less than) (0. ach ir fesetithy actrve vo 
known, and this mium- 
her will prokably be increased when. the 
tetritory has teen more therougrhly ¢x 
i The Veet Vit. Wtaun- 


ATV inclides A 
oel| whose huge wane reaches 14,000 feel 


miles 
4 [hs 
A 


cS) Tpke a | 


iam: «6 cminl 
hive 


1 
cnces are mirencdy 








Mp Te “sy 


er. 


ih Shashaldin, & iiest grice- 
ful peak, whose outlines rival Pujivamni, 
ond Bogosiof, whose suddenly appear 
ing and ae siddent dirappearmg tsland 
have startle] mariners tor the past too 
tars 

lromedintely after. the eruptim the 
National Geographic Society, bn cooper 
ation with the U.S, Geolegical Survey, 
eit Wor. Gearze C. Martin 
to Alaska to make a fe- 
Wit. Katmat and nett 
horme Viheanoes Mr. Atartin has been 
in othe «field of voleanic disturbance 
througheut the simeimer. His =tidties 
ore urelnimary to extetile:| iVesti 
mitien of the which 


the *, oti i ver HET TR THES weil 


7 ee | | 
fe wWaloo 


ho @eolearpst 
ri Ol ha ny re a 
Or tht SUrrey, 


ONT UTHELE Sel TIL iT 


hn 
Viaskin voleariees: 

Ie La vl | 1 
Eres eruiriuie 


my Figl 4 





SS rm a Be SST) 











‘ : seoeere = — “rr T Soe - 7 Err Till cot tek Panes aad a) pe =ET ' ry = Li 7 = 
; i ian pn y > 3 =a FEErery z L = = _——et rs | fea F Thal 4 or = \oo—=— iin 

iS ; =| 7 Ean . Santi | Pert ae —— ine . | oss | _—--9 | TCR rt | 1 if : | j Wer ierala ' ht ie ‘eel 
i 1 (iit a. SIE i | | ii ti] | +5 wt Ait j ] | | | Tl a Loar | | Bde ie t j === =5 peas +14 

eee Le omit weal | 1] en Wives ype tapes r i a | ee ee —, ree LS TA ret | Pare 7 | bens i's : | pitt 

| A mal ‘a Ju a ill i= | H i — i | i 18 LE e [ J 7 : F = : 

: : i = | eee L W) efarercepeemed || | or - J . : r i i te = Tae oe 7 
Ria Oe BP seed ree oie a r ixcxiiemaietd Laie on = ry " 1 1) | | 


t+ TPL Tan - MIME Le eT id iveweeeeT IT HEATER PE TT ak 


YORE sll ite LI |] 11 i iia) A ase eens 
' They we 1 i is q | aE = : : is é. ‘i |i pelt J Ss Ze od 


ey =] 
a 


wed 


x. 


= 


RROW EI 


ndability. = 


Ne 


| 


f finish, = 
RCE 


AN 
le pe 


Te 
IUFFALO, 


ae he) 


= 
il 


[ 
ance ¢ 


} 


fi ah A eh ls ch Sricie Titi AUNT 
7 
_—— 
1 


a THIN PU LISTS IDleineesn iia 
| Thais | at id 
i | 


[ 


- ER 


il ‘if ao 


nun on the curh values the | 
} 


§ Tht 
solute ¢ 


R 


wae | i! 
, le —— 


and ele 
iis 


wales 


- 


and ab 


Vioror (t 


iN 
A 


ine 
self 


i : 
vice 


ie? car fi 


art it Ser 


Ww 


af 
J\RRO 


moe it tf 
Le eB 


tls distinction of 
is iri 


luz P 


i . 
for i 





“Mention the Geographic—It identifies you.” 


“eé' UNION CASTLE LINE “22 


LONDON and SOUTHAMPTON to SOUTH and EAST AFRICA 


CALLING AT MADEIRA, LAS PALMAS, TENERIFFE, ASCENSION, AND ST. HELENA WEEKLY VLA THE 
WEST COAST. CALLING AT CIBRALTAR, MARSEILLES. NAPLES, FORT SAID, ADE S, MOMEB A SA . 
AND OTHER EAST COAST PORTS, MONTHLY, VIA THE SUEZ CARKAL 



































Fastest andl Best Route 


jor RHODESIA 
Oe 


BIG GAME 
PARADISE 


The Country for Settlera, 
Teruriuts, and Sportarnen. 
Through booking: bythe 
pnincpal etearnhip lines 
from New York to Eng- 
land. For hand-bookes, 

mphleta, and all other 


SS 


areal ion Bp io = 


HEAD OFFICE, 3 FENCHURCH STREET, LON DON, ENGLAND 
NEW YORK OFFICES, 8 anp 10 BRIDGE ST. anp 281 FIFTH AVE. 


See the GLORIOUS 


alone the Soo-Pacifc Line 


WHITE FOR THESE “S00" LINE PUBLICATIONS 
Wie the Caapora, 2c rote acd Airy drm, | 4 
bea ight Ponke and ¥allens ity SSivtere lew tlie Way, 2s ¢ 
it itl Lare, dhe FPeaceini, 2 Aaurihaie! | rigee, Ger. 
Ff aii r i 1 1 F Juz 
: r pela ‘Pie eet iieries’ 7 


WR. CALLAWAY, Gea'l Paeor. Agt. “Soo” Line, Minneapelis, Minn, 
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Assunn Dion pari ol the Nile sepste), one of Wie greiites! chpinecnng preciso its Kin 





For thousands of years Egypt wrestled 
with the problem of making the Nile a de- 
pendable source of material prosperity. 


But only in the last decade was the Nile’s 
flood stored up and a reservoir established 
from which all ihe people of the Nile region 
may draw the life-giving water all the time. 


Primitive makeshifts have been super- 
seded by intelligent engineering methods. 
Success has been the result of a compre- 
hensive plan and a definite policy, dealing 
with the problem as a whole and adapting 
the Nile to the needs of all the people. 


1e Nile System—The Bell System 


To provide efficient telephone service in 
this country, the same fundamental principle 
has to be recognized. The entire country 
must he considered within the scope of one 
system, intelligently guided by one policy. 


lt is the aim of the Bell System to afford 
universal service in the interest of all the 
people and amply sufficient for their 
business and social needs. 


Because they are connected and working 
together, each of the 7,000,000 telephones 
in the Bell System js.an integral part of the 
service which provides the most efficient 
means of instantaneous communication. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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THE MATTHEWS-NORTHRUP WORKS 


ENGRAVERS AND PRINTERS 
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ifthe deeencra. We ttaiele onal pericciesl all Che mage dar thee 
Cemtery Ailes om Apyileton ‘> Cathalic [Leer erfetipeibe ail 
moet col thes ies Ee aoe Eneerdopedioa Mrittetnmicn. 


=Fanmoes wf Pliner 


NEW YOUR BUFFALO CLEVELAND 


Chon Tone 
ELECTROTYPING 
PRINTING 
BIST 
Wax ENGCHAVING 


CATALOGUES. Your trade cutalagun will be 

inti oer bet etele af ioders peiniing peection 
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THE MATTHEWS-NORTHRUP WORKS 
“THE COMPLETE PRESS" 


Sew Youn Oftice 
SR0ER ACILDIAGL TOWER 


Howe OFrice asp Works 
WASHIACTOSN ANT) EX CHASCE-FTS 
Birralo, S. ¥. 


CLEVYELASD OPP 
CITES FLD! 





- Every das is “Baking Day” in the Homer Laughlin pottery. a 


x We have 110 kilns, The process of packing kilns and removing |i) 
‘3 finished china is continuous. 2 
‘a Baking is an important process in china making. A dish fe 


baked too hard will crack. If baked too soft it will chip. Ifthe [& 
e) glaze is not properly baked it will craze; that is, innumerable tiny 
“ cracks will appear, making the dish unsightly and unsanitary, 
‘i Forty years experience has taught us how to make beau- 
»\ tiful, durable china—china “‘as good as it looks."” See that 
) the Homer Laughlin trade-mark is on every piece. 
Send for “The China Book", a beautiful rr 

a brochure on china making. ie ™ 


“ Se. 
Ge China Company, Z| 


Newell, West Virginia 
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“Hoc & EN 


WORLD'S MOST FAMOUS PHOTOGRAPHERS 





Vf pesr Larrea Stine free pow negatives, or] 
aa males collection of 71M}, O00 nriginad sybtjevte. 









‘tixnenwoon Srannant Sues are carefully doe 
proc andl cepa ahi eart rire, Travel Lectures and 
Derture Sermons (with manuecript| for peut. 


Toe Famots Acag(utc Dio. vine Stn rorincon, 
Hewt for lechore-hall of traveling lecturer, becouse 
jatniite, lyht; compact, fut pewerrfial tne atninent 





Lk PULL PARTICULARS “<1 | 


UNDERWOOD & UNDERWOO 


ORFT 


13-14 WW aTie BT; 
Hew YORK CITY 



















[TRAVEL WITH DUNNING 


AROUND THE WORLD, Westward, Septet 
tee 7. 27 > Eastward, Novottibet LG, Buok 
parly. 

JAPAM, Sept. 27, Clir¢santiienium Season 

ALGERIA, EGYPT, and PALESTINE, 
Jantwrr, February, 1914. Hobk curly, 

FOURTEENTH SEASON 
Motor Tours for Private Parties 
H. W. DUNNING & COMPANY 


1 Congregational Boiling, Boston, din, 
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ROSENTHAL METHOD OF 
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“Weather Man” 


With on S& NI fveor Eiccord- 
ing Barometer | Barograph) you can 
forecast weather like an expert. 

cought to murah siincthong to oyod om 
the wav of defitite weelulnesn, pebicral wit- 
faction and plearare to be attle fey beniive 
the weuther ated ef twee,  Tinagine what 
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storia, fair wrather, tun, cic. 

SAM “freet Parninciem ape gorcunmte, 
eeliable ancl cusy to real. 


Sam “freos” 


Recording Barometers 
( Rarographs) 


are the highest type of weather instrumenta. 
They are recepnieed aa otandard the woerlil 
over. Mu. 2305 (illustrated above ) writes 
a se pather Piscircel, basi bya leery, Mi A 
weetly chart—the moet reliable form af 
Barometer. To ite mahogany cose, with 
plate gluse sides tho danver for Sling 
wenther charta, it makes a hanileome orna- 
ment bende Price 343,00, 


The Barometer Book —FREE 
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Judd & Detweiler, Inc. 
Master Printers 
420-422 Eleventh Street N. W. 


Washington, D, ‘ag 
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See America NOW! 


@ Toke a trip this aummer throu wh the ih the’ Storied 
Northwet—the fertile land of Fortine—to the 
Werth Pacific Coast, Puect Sound region and Col- 
umbia River country, Enroute, visit 


Yellowstone Nat'l Park 


CAmerico’s only Geyserland—Gariiner Gutewny, Blitz Awl 
entrance is reached eniy via thie Pie. Gems: Jute Lh fen 
Sephermser 15. Low bares. Pivrovug A iris froin Chicago, 
Miu wakes oe Louts, Hanan City, St. Paul, Minneepoln— 
imrgerligte — meshiaga from Dituth, Stiperiar Winaipee, 
Cmehe om Deaver, Write for boollitts and full inftrme- 
tion.  Footlewe 6 cents in atemps for de lome book "Tireugs 
Weonwlerlnitd" 


A, ST. CLELAND, G2, ol, Fiend, Lise. 


Northern Pacific Railway 


Paoname Pacific Eepo., Soo Franciecs, 1915 
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ROMETN B. HOWGH COMPANY, LOWWILLE N.Y, USA 





Our Mounts of Woons 





Bright and 
Clean—Just 


Like New! 


Y: office or atore iol way 
perfectly Oiled, “clean as a 
whistle,” polished bright as 
new and as free from runt 
and tarnish as the day it 
Was bouvht, 


Try 3 in One for sewing 
machines, clocks, cameras, 
typewritera, furniture, bath- 
rinm fetures, electric fans, 
liwh mowers, guns, fishing 
rods and reela, cic, 


Three sizes—10 ctu —25 
cin—S0 ots, Sold at sll 
food stores. 


| EREE 
SIN ONE OIL CO, 


42 UU. G. Broadway, New Vork, 


Caf keep nearly 


Me) Treg martes 
micycutd Write for generous 


rain rte hictias: 


| taeda Macwones VLE 
Cf Ta euee creams i é 
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NEWLAND, TARLTON & CO,, LTD. 
“Safari’’ for African Hunting, Nairobi, British East Africa 
DAVID T. ABERCROMBIE 


Camp Outfits 


311 BROADWAY NEW YORK CITY 


OLD MAPS, ATLASES, AND HISTORIES 
OF 
Cities, Counties,and States, Title Maps, Maps of Forergn Countries, Battlefields, 
AND EXPEDITIONS: DATING FROM 1639 UP 


WILLIAM B. BEAM 


FORT LEE AND RIVER ROAD, BOGOTA, NEW JERSEY 












“WASHINGTON” 


THE LEADING SO2IAL CENTER 


ENGRAVERS FOR WASHINGTON'S MOST EXCLUSIVE SET 
SORIOINATORE OF STYLES FOR ALL FUNCTIONS 
ERD Foe tA PLES 


HAUSLER & COMPANY, **"'Wishinerossofe* 
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THE PANAMA CANAL PANORAMA 


HIS grphle bied'sere picture of the Pandata Cat, nine ont the fratures which mark the work 

sa the ereatest propect af enaineering Listery—alwewing the Giiot Gatun Dani and Spilwur, thie 
enurmetiie cat at Cilebrs, the big artfieis lake, ad the lots clhoutile i Li¢—limnmedintely convers a viet 
renlieation of the entire work. 

a Tinited ehition ef the Pantrana, 1 19 inecles, in five colors, his been rode! on teary are truat- 
board, unfolded, ready for immiog, 1 conte, pomigadl, C Meetifaily tr ced, £3.00, express collect, | 


DeraatMustT H, SATIONAL GHOGRAPHIL ot TE TY 
lore anv Mt Staerre NS. W., Wasmrscranx, 2. C, 
“Mention the Geographic—lIt tlentifies you.” 


Geographic Readers 
Who Advertise 


. THY NOT direct the attention of 
your advertising man to your own 
magazine? Justsayto him, * The National 
Geographic guarantees 140,000 monthly 
circulation by direct subscription, and I 
know lots of my friends read it. Suppose 
you write them for advertising facts.”’ 
@ He may not know the Geographic, be- 
cause It is not forsale on any news-stand, 
but we can quickly convince him of its 
value for a high-class proposition by pre- 
senting real facts of the wonderful pur- 
chasing power of the homes into which 
the Geographic goes in such an intimate 
way each month. @ Quality and quantity 
of circulation, together with the personal 
interest each reader shows, spell an adver- 
tising value p/ws—Ask anyone whoreadsit. 


Aulvertising Manager 
National Geographic Magazine 
loth and M Streets NL W., 


Wiahington, D, C. 
























To your Son, whom you want 
to be the heir of your own 
practical experience— 


INTERLAKEW offers the usual 
academic course of the best schools, 
but builds into it an intimate knowl- 
edge of practical industries, 





It teaches books and mechanics, history and electricity, art 
and agriculture—weaving all useful knowledge into one complete, 
upbuilding course that seems as natural to the boy as his daily 
life at home. 

INTERLAKEN boys of cight to cighteen years.erect their own 
schoo! buildings— build real houses—plan, create and operate their 
workshops—install electric lighting systems—conduct a scyen- 
hundred-acre farm—and maintain satisfactory self-government. 

At INTERLAKEN jon Silver Lake) work and plisy are 
carefully blended to suit individual mecds, The life is in camp 
and dormitory—two boys only to one tent or room—meals 
planned for health—vices condemned by common consent. 

For your son's future—character, helpful efficiency, individual 
effort, community spirit, earnest endeavor, success. 

A school—not a commercial venture. 
A center of constructive activity. 

What can Interiaken do for your boy? 
Write—let us tell you more in detail. 
EDWARD A. RUMELY, M. D., President 


RAYMOND RIORDON, Superinienden! 
B. W. TURNER, Principal 








Rolling Prairie. Indiana 
La Porte Coutty 








Inferlaken Bows 
Building Their 
Own Gymnasium 




















iatelitelse) Bookcases 


ij HE boy who stuffed his little fist in the dyke and saved Holland 

knew that the ocean belonged on the other side of the dyie. 

After all, the most valuable home lesson for the coming pener- 

ation is “A place for everything”...et cetera. The axiom is 

old, but there are twentieth century ways of teaching it. One 

way 15 to give the and girls a Globe-Wernicke bookcase 
section. for their use—or a two or three section library of theirown, ‘This. will 
not only teach them system, but will encourage reading—the knowledge of a hundred 
centuries has been stored in books for them. This is the Globe-Wernicke period 
in bookcases. A Globe-Wernicke Bookcase grows with the library—no empty 
shelves yawning for books; no overcrowded shelves. The beauty of its lines ts 
the result of fine cabinet work and lasting stability. 

*'Hosklonrrs" Shopeing Liat’ = This littie book fetes the weorke of great eethors and chees the pele 
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